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(54) METHOD AND DEVICE FOR PART ASSEMBLING 



(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and highly accurately hold a positional 
relationship during the adhering and fixing period of a part item or a part support 
to an intermediate holding member. 

SOLUTION: The holding posture of a head 2 is varied to detect the 
predesignated three points of the head 2 by a CCD camera while the head 2 is 
held on a head support to be freely adjusted for position by a head grasping 
means and a head position adjusting mechanism, position adjustment is 
performed for the assembling position of the head 2 to the head support. Also, 
each CCD camera is arranged such that the detection optical path of the CCD 
camera is inclined with respect to the head surface of the head 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The middle attachment component arranged between these components and this components 
base material in components and the components base material with which these components are 
attached is minded. While being the subassembly approach which carries out adhesion immobilization 
with adhesives and positioning and holding the above-mentioned components base material in a 
predetermined assembly location The subassembly approach characterized by justifying the attachment 
location of these components to this components base material by changing the maintenance posture of 
these components and detecting three points which these components specified beforehand where the 
above-mentioned components are held free [justification ] to this components base material. 
[Claim 2] The subassembly approach characterized by referring to the justification data at the time of 
the justification to this components base material of the components attached immediately before as 
justification data at the time of attachment of the components attached to a degree in putting side by 
side two or more same components according to respectively equal attachment conditions to the 
above-mentioned components base material, and attaching in the subassembly approach of claim 1. 
[Claim 3] The subassembly approach characterized by justifying the attachment location of these 
components to this components base material by detecting three points which exist on the same flat 
surface of the above-mentioned components, and which were specified beforehand in the subassembly 
approach of claims 1 or 2 using at least three optical detection means by which the detection optical 
axis was made to incline to this flat surface, respectively. 

[Claim 4] The subassembly approach characterized by installing the above-mentioned middle 
attachment component which applied the above-mentioned adhesives in advance of justification of the 
attachment location of the above-mentioned components in the subassembly approach of claims 1, 2, or 
3 so that it may contact to these components and a components base material. 

[Claim 5] The subassembly approach characterized by using the adhesives of the photoresist which has 
the property solidified by optical exposure as adhesives applied to the above-mentioned middle 
attachment component in the subassembly approach of claims 1, 2, 3, or 4, irradiating light in these 
adhesives after justification of the attachment location of the above-mentioned components, and 
solidifying these adhesives. 

[Claim 6] The subassembly approach characterized by forming in the subassembly approach of claim 5 
for the material for which light penetrates the above-mentioned middle attachment component, 
irradiating light through this middle attachment component at these adhesives, and solidifying these 
adhesives. 

[Claim 7] The middle attachment component arranged between these components and this components 
base material in components and the components base material with which these components are 
attached is minded. A components base material maintenance means to be subassembly equipment 
which carries out adhesion immobilization with adhesives, and to position and hold the above-mentioned 
components base material in a predetermined assembly location, A components maintenance means to 
hold the above-mentioned components free [justification ] to the components base material held by 
this components base material maintenance means, A components location detection means to detect 
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three points as which the components held by this components maintenance means were specified 
beforehand, Subassembly equipment characterized by having the components justification means which 
justifies the attachment location of these components to the components base material held by this 
components base material maintenance means based on the detection location of these three points 
detected by this components location detection means. 

[Claim 8] Subassembly equipment characterized by to have at least three solid state image sensors 
which detect three nozzle holes for the above-mentioned components location detection means to 
carry out the regurgitation of the printing ink formed in the head side of this ink jet head according to an 
individual by the above-mentioned components consisting of an ink jet head in the subassembly 
equipment of claim 7 from the direction which inclined to this head side. 

[Claim 9] The middle attachment component arranged between these components and this components 
base material in the subassembly equipment of claims 7 or 8 in the above-mentioned components and 
the components base material with which these components are attached is minded. After carrying out 
adhesion immobilization with adhesives, the above-mentioned components location detection means 
detects again the above-mentioned three points of the components by which adhesion immobilization 
was carried out to this components base material through this middle attachment component. 
Subassembly equipment characterized by having a components quality judging means to judge the 
quality of the assembled components, based on the detection result of this components location 
detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the assembly approach of components, and equipment, 
and relates to the subassembly approach and equipment which carry out adhesion immobilization of 
components and the components base material with which these components are attached with 
adhesives through the middle attachment component arranged between these components and this 
components base material in detail. 
[0002] 

[Description of the Prior Art] When it fixes indirectly conventionally components and the components 
base material with which these components are attached using the middle attachment component of the 
shape of a bracket arranged between these components and this components base material, generally 
the assembly approach which fixes these components and a components base material, and this middle 
attachment component with a screw, respectively is taken. However, by the assembly approach by this 
screw stop, it is easy to produce gap in the attachment location of the components to a components 
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base material by the torque at the time of bolting of a screw, and exact positioning of components is 
difficult. As the assembly approach which cancels location gap of the components by bolting of such a 
screw, position relation is formed so that these components and a components base material, and this 
middle attachment component may be maintained beforehand and fitting may be carried out mutually, 
and the method of raising the positioning accuracy of each component part is learned. However, by this 
assembly approach, since the location precision of the assembled components will be uniquely decided 
with each result precision of each component part, it is necessary to process each component part 
itself into high degree of accuracy, respectively. Therefore, by this assembly approach, while it can 
constitute cheaply, a difficulty is to use the plastics cast which variation tends to produce for 
components precision according to a mold surface sink etc. as it is as a component part, and there is a 
fault which causes the rise of the material cost of each component part, processing cost, etc. 
[0003] Therefore, in order to assemble cheaply using a middle attachment component, without the above 
components and components base materials being influenced by each result precision so that exact 
physical relationship may be kept mutual, it is desirable to adopt the assembly approach which carries 
out adhesion immobilization of these components and a components base material, and this middle 
attachment component using adhesives, respectively. 

[0004] However, the above-mentioned components and a components base material, and a middle 
attachment component will be set as mentioned above to the assembly approach mutually fixed with 
adhesives, and the existence of the location gap with these components and components base material 
at the time of adhesion will determine the quality of the attachment location precision of the 
components to the components base material after adhesion immobilization. For this reason, the 
physical relationship of the these components and components base material at the time of this 
adhesion has big effect on the quality of the product which uses these components. 
[0005] For example, since gap arises in the image in which the above-mentioned components were read 
with the image printed by the assembly error of this component with these components when the 
assembly error arose on the components attached to that components base material in the case of the 
print head of a printer, the line sensor of a scanner, the solid state image sensor of a CCD camera, etc., 
and these components, there is fault image quality deteriorates. 

[0006] an assembly error [ especially as opposed to / in the above-mentioned components / the 
components base material of this head in the case of the ink-jet head (it is only called a "head" under 
grade) of an ink jet printer ] — the clearance of the head side (field in which the nozzle hole for carrying 
out the regurgitation of the printing ink is formed) of this head, and the printing side of the detail paper - 
- Bala — it is sufficient just and the above-mentioned nozzle hole stops countering a proper location to 
the predetermined printing location of this detail paper For this reason, in the case of such a head, in 
order to arrive at the printing side from which the ink droplet breathed out from each of that nozzle hole 
separated from the predetermined printing part according to that assembly error, that printing image 
quality will deteriorate remarkably. Moreover, in the color printer of a configuration of having put side by 
side two or more heads with which the ink (usually yellow ink, Magenta ink, cyanogen ink, clo ink) in 
which colors differed was filled up, when an assembly error arises in the attachment location of the head 
of each color, color gap and distortion occur in a printing image by the variation in the printing location 
of the ink droplet of each color. 

[0007] Therefore, in case adhesion immobilization of the above-mentioned components and a 
components base material, and the middle attachment component is carried out, it is necessary to keep 
highly precise beforehand the physical relationship of these components and a components base 
material, in order to attach highly precise components by the assembly approach by such adhesion so 
that this components base material and these components may attend an exact assembly location 
mutually. Incidentally, in the case of the above heads of a color printer, it is necessary to store the 
allowable error of the assembly location at the time of adhesion to the components base material within 
the limits of micron order. 
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[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the assembly approach of the 
components using adhesives, the physical relationship at the time of adhesion with these components 
and a components base material becomes very important, when attaching these components with high 
precision to this components base material. Then, it sets to the assembly approach of this conventional 
kind of the subassembly approach, and equipment, for example, the above-mentioned head, and 
equipment. To the head side of this head, from a perpendicular direction, picturize the nozzle hole dug 
by this head side with the CCD camera equipped with the solid state image sensor (CCD), and the 
center-of-gravity location of the image of this nozzle hole is calculated by operation part. While 
performing the X-axis of this head, and location measurement of Y shaft orientations, based on the 
output data about the amount of defocusing of Z shaft orientations from the automatic focus equipment 
built in this CCD camera, it calculates with control and an arithmetic unit. It was constituted so that 
location measurement of Z shaft orientations might be performed and justification of the head side of 
the above-mentioned head and nozzle hole to the above-mentioned components base material might be 
performed based on this measurement result. 

[0009] however, with the assembly approach of this conventional head, and equipment Although the 
location of X of the one above-mentioned nozzle hole, Y, and Z shaft orientations can be made to 
position correctly when a focus is doubled with one nozzle hole on the head side of the above- 
mentioned head and this head is positioned on the occasion of the above-mentioned nozzle hole 
location measurement A location gap of other nozzle holes by the failure by the field and rotation of this 
head side on the basis of the location of this one nozzle hole is correctly immeasurable. 
[0010] For this reason, with such the assembly approach of a head and equipment, the actuation for 
amending a location gap of other nozzle holes by the failure by the field and rotation of this head side on 
the basis of the location of the one above-mentioned nozzle hole becomes very difficult. Therefore, 
when the location of a nozzle hole was measured by the above measurement approaches, much time 
amount and since complicated data processing etc. was needed, it was difficult [ it ] for positioning of 
this head to attain speeding up of the assembly of a head, and simplification of the measurement means 
for measuring the location of this nozzle hole. 

[001 1] The place which this invention is made in view of the above trouble, and is made into the purpose 
is offering the subassembly approach and equipment which can keep the physical relationship at the 
time of adhesion immobilization in the middle attachment component of components and a components 
base material easily and highly precise. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of claim 1 
The middle attachment component arranged between these components and this components base 
material in components and the components base material with which these components are attached is 
minded. While being the subassembly approach which carries out adhesion immobilization with adhesives 
and positioning and holding the above-mentioned components base material in a predetermined 
assembly location It is in the condition which held the above-mentioned components free [justification ] 
to this components base material, and is characterized by justifying the attachment location of these 
components to this components base material by detecting three points which carried out adjustable 
[ of the maintenance posture of these components ], and these components specified beforehand. 
[0013] In this subassembly approach, the above-mentioned components are held free [justification ] to 
the components base material positioned and held in the predetermined assembly location. The posture 
on the space of this body is decided by specifying the physical relationship of three points which the 
body of any configurations does not have on the same straight line as everyone knows. Therefore, these 
three points become possible [justifying very correctly the attachment location of these components to 
this components base material ] by carrying out adjustable [ of the maintenance posture of these 
components ] so that three points of these components may be specified beforehand and may be 
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detected as mentioned above. 

[0014] In putting side by side two or more same components according to respectively equal attachment 
conditions to the above-mentioned components base material, and attaching, invention of claim 2 is 
characterized by referring to the justification data at the time of the justification to this components 
base material of the components attached immediately before as justification data at the time of 
attachment of the components attached to a degree in the subassembly approach of claim 1. 
[0015] In putting side by side two or more same components according to respectively equal attachment 
conditions to the above-mentioned components base material, and attaching, in this subassembly 
approach, the justification data at the time of the justification to this components base material of the 
components attached immediately before are referred to as justification data at the time of attachment 
of the components attached to a degree. Thus, the time amount which the justification at the time of 
attaching consecutive components takes is shortened by attaching the components attached to a 
degree with reference to the justification data at the time of the justification to this components base 
material of the components attached immediately before. 

[0016] Invention of claim 3 is characterized by justifying the attachment location of these components 
to this components base material in the subassembly approach of claims 1 or 2 by detecting three 
points which exist on the same flat surface of the above-mentioned components and which were 
specified beforehand using at least three optical detection means by which the detection optical axis 
was made to incline to this flat surface , respectively . 

[0017] Here, when the point of the arbitration of these components is detected using optical detection 
means (a photosensor, CCD camera, etc.), the detection optical axis of this optical detection means was 
perpendicularly set up as mentioned above to the flat surface where this point exists, the amount of 
defocusing of this detection optical-axis direction detected using automatic-focus equipment, it 
calculated with the arithmetic unit based on the output data about this amount of defocusing, and the 
location of this point was measuring with conventional equipment. For this reason, in order to decide the 
location of this point, a complicated operation and an expensive metering device are needed. On the 
other hand, in this subassembly approach, three points which exist on the same flat surface of the 
above-mentioned components and which were specified beforehand are detected using at least three 
optical detection means by which the detection optical axis was made to incline to the flat surface of 
these components, respectively. Thus, the location on X of these three points, Y, and a Z coordinate 
can be decided now by detecting each point of these components using an optical detection means by 
which the detection optical axis was made to incline. It becomes unnecessary therefore, to use the 
above automatic focus equipments on the occasion of positioning of Z shaft orientations of these 
components in this subassembly approach. Moreover, since the detection optical axis of this detection 
means becomes parallel mutually when the detection optical axis of each detection means has been 
arranged to the perpendicular to this flat surface, respectively in case three points which exist on the 
same flat surface of the above-mentioned components and which were specified beforehand are 
detected as mentioned above using at least three optical detection means, the mutual clearance of each 
detection optical axis is automatically determined with the outer-diameter dimension of each detection 
means. The components assembled are comparatively small, and since each detection optical axis of 
this detection means is located in the outside of three points of these components when the mutual 
maximum clearance of three points of the arbitration of these components becomes smaller than the 
mutual minimum clearance of each detection optical axis of this detection means, it becomes impossible 
for this reason, for this detection means to detect three points of these components by such detection 
approach of a components location. On the other hand, in this subassembly approach, since the 
detection optical axis of at least three optical detection means for detecting three points of the above- 
mentioned components inclines to the detected flat surface of these components, respectively, it 
becomes possible to set up the detection optical axis of each above-mentioned detection means in the 
direction of mutually different arbitration. Therefore, as not automatically decided with the outer- 
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diameter dimension of each detection means, even if the minimum clearance of three points of 
arbitration detectable [ with this detection means ] is the components of what kind of magnitude, three 
points of the arbitration of these components can be detected and it can be made to position correctly 
in this subassembly approach. 

[0018] Invention of claim 4 is characterized by installing the above-mentioned middle attachment 
component which applied the above-mentioned adhesives in advance of justification ofthe attachment 
location ofthe above-mentioned components in the part which contacts to these components and a 
components base material in the subassembly approach of claims 1, 2, or 3. 

[001 9] In this subassembly approach, the above-mentioned middle attachment component which applied 
the above-mentioned adhesives is installed in the part which contacts to these components and a 
components base material in advance of justification ofthe attachment location ofthe above-mentioned 
components. Therefore, according to this subassembly approach, the adhesives applied to this middle 
attachment component are spread along that spreading side, and the thickness of these adhesives is 
equated by relative actuation with these components and middle attachment component at the time of 
attachment justification of these components. 

[0020] Invention of claim 5 is characterized by using the adhesives of the photoresist which has the 
property solidified by optical exposure as adhesives applied to the above-mentioned middle attachment 
component, irradiating light in these adhesives after justification ofthe attachment location ofthe 
above-mentioned components, and solidifying these adhesives in the subassembly approach of claims 1, 
2, 3, or 4. 

[0021] In this subassembly approach, the adhesives ofthe photoresist which has the property solidified 
by optical exposure as adhesives applied to the above-mentioned middle attachment component are 
used. And these adhesives are solidified when light is irradiated by these adhesives after justification of 
the attachment location ofthe above-mentioned components. Therefore, according to this subassembly 
approach, the fault to which it is in the middle of adjustment ofthe attachment location of these 
components, and these adhesives do not solidify, and these components are fixed while attachment 
justification has been in an imperfect condition is avoided. 

[0022] Invention of claim 6 is characterized by forming for the material for which light penetrates the 
above-mentioned middle attachment component, irradiating light through this middle attachment 
component at these adhesives, and solidifying these adhesives in the subassembly approach of claim 5. 
[0023] In this subassembly approach, the above-mentioned middle attachment component is formed for 
the material which penetrates light, light is irradiated by these adhesives through this middle attachment 
component, and these adhesives are solidified. Thereby, since the exposure range of the light to these 
adhesives is expanded, the solidification time amount of these adhesives is shortened. 
[0024] Invention of claim 7 minds the middle attachment component arranged between these 
components and this components base material in components and the components base material with 
which these components are attached. A components base material maintenance means to be 
subassembly equipment equipped with the process which carries out adhesion immobilization with 
adhesives, and to position and hold the above-mentioned components base material in a predetermined 
assembly location, A components maintenance means to hold the above-mentioned components free 
[justification ] to the components base material held by this components base material maintenance 
means, A components location detection means to detect three points as which the components held by 
this components maintenance means were specified beforehand, It is characterized by having the 
components justification means which justifies the attachment location of these components to the 
components base material held by this components base material maintenance means based on the 
detection location of these three points detected by this components location detection means. 
[0025] In this subassembly equipment, based on the principle expressed in invention of claim 1, the 
attachment location of these components to this components base material is justified very correctly by 
justifying the maintenance posture of these components by the above-mentioned components 
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maintenance means so that these three points that these components were specified beforehand may 
be detected by the above-mentioned components location detection means. 

[0026] In the subassembly equipment of claim 7, the above-mentioned components consist of an ink jet 
head, and invention of claim 8 is characterized by equipping the above-mentioned components location 
detection means with at least three solid state image sensors which detect three nozzle holes formed in 
the head side of this ink jet head according to an individual from the direction which inclined to this head 
side. 

[0027] In this subassembly equipment, it is detected according to an individual from the direction where 
three nozzle holes formed in the head side of the above-mentioned head inclined to this head side with 
the components location detection means which consists of at least three solid state image sensors. 
This becomes possible to detect the location of this nozzle hole easily and correctly, as invention of 
claim 3 was described. Moreover, with this subassembly equipment, since the existing nozzle hole 
formed in the head side of the above-mentioned head is used as positioning criteria at the time of 
positioning adjustment of a head, it is not necessary to prepare the detected mark for detecting the 
location of this head with the above-mentioned components location detection means etc. in this head. 
[0028] In this subassembly equipment, after attachment completing to the components base material of 
these components, three points of these components are again detected by above-mentioned 
components location detection means to detect three points as which the above-mentioned 
components were specified beforehand, and to determine the attachment location of these components 
to the above-mentioned components base material. This becomes possible [ getting to know whether 
the location gap arose on these components ] from the detection result of this components location 
****** the assembly front of these components, and after assembly completion. Therefore, the quality 
of the assembled components can be judged by comparing the detection result before and behind the 
subassembly by this components location detection means with the above-mentioned components 
quality judging means. Thus, by the way, a series of erectors to these components can judge the quality 
of these components very easily and correctly, without preparing the new inspection process which 
became independent of the assembly stroke of these components by detecting the components location 
after assembly completion using a components location detection means to detect the attachment 
location at the time of the assembly of these components. 

[Embodiment of the Invention] One operation gestalt applied to the head unit assembly equipment as 
subassembly equipment for assembling hereafter the ink jet head unit (only henceforth a "head unit") 
which is a printing unit of the color printer of an ink jet printing method about this invention is explained. 
[0029] The appearance of the head unit 1 assembled with this head unit assembly equipment by drawing 
1 is shown. This head unit 1 consists of middle attachment components 4 for adhesion immobilization 
being carried out and making each four head 2 hold to this head base material 3 so that it may be 
arranged between the head base material 3 as a components base material which supports four heads 2 
and these heads 2 as components of the printing unit of this color printer, and this head base material 3 
and this head 2 and both may be connected. 

[0030] Ink feed zone 2a of the shape of a nozzle for supplying the ink in the ink cartridge (un- 
illustrating) with which the tooth-back section of this head 2 is equipped in a head body, as each above- 
mentioned head 2 is shown in drawing 3 and drawing 4 , Much nozzle hole 2bs as an ink discharge 
opening for turning to the recording paper etc. the ink supplied through this ink feed zone 2a, and 
carrying out the regurgitation as a minute ink droplet, It has flexible flat cable 2c for giving a control 
signal etc. to the control board (un-illustrating) included in the tooth-back section of this head 2 that 
controls the regurgitation timing of the ink droplet from this nozzle hole 2b. Moreover, on 2d of head 
sides which counter the above-mentioned recording paper, two trains of nozzle hole 2bs of each head 2 
are formed at a time, respectively so that it may meet in the conveyance direction (the direction of 
vertical scanning) of this recording paper. 

[0031] the abbreviation for on the other hand, holding each head 2 through the above-mentioned middle 
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attachment component 4 so that it may be exposed of 2d of head sides of each head 2 towards a front- 
face side from the tooth-back side as shown in the above-mentioned head base material 3 at drawing 1 
— with perpendicular head maintenance wall 3a Sliding bearing 3b which fits in free [ sliding ] to the 
head unit pivot (unHllustrating) prepared in this color printer body side for supporting this head base 
material 3 free [ both-way migration ] towards the conveyance direction of this recording paper, and the 
direction (main scanning direction) which intersects perpendicularly, Cartridge holding bracket 3c for 
carrying out wearing maintenance of this ink cartridge at the tooth-back side of this head base material 
3 so that it may be equipped with the above-mentioned ink cartridge to ink supply nozzle 2a of each 
above-mentioned head 2 etc. is formed. 

[0032] Moreover, through four middle attachment components 4, each head 2 of the above-mentioned 
head unit 1 is constituted, respectively so that adhesion immobilization may be carried out to each head 
maintenance wall 3a of this head base material 3. abbreviation formed in parallel to head maintenance 
wall 3a of this head base material 3 as this middle attachment component 4 was shown in drawing 4 — 
abbreviation formed in parallel to the top face of head base 2e where 1st perpendicular adhesion 
interface 4a and the control board of this head 2 are incorporated — it consists of members of the 
shape of L character which has 2nd level adhesion interface 4b. Moreover, this middle attachment 
component 4 is formed with the transparent resin object which has the property which penetrates the 
ultraviolet rays (UV light) for solidifying UV adhesives applied to each of that adhesion interface at 4a 
and 4b. 

[0033] Drawing 2 is the block diagram showing the overall configuration of the head unit assembly 
equipment for assembling the head unit 1 constituted as mentioned above. Moreover, an example of the 
concrete configuration of this head unit assembly equipment is shown in drawing 3 . this head unit 
assembly equipment is shown in drawing 2 and drawing 3 — as — the above-mentioned head 2 and the 
head base material 3 — and The element-placement fixture 100 for carrying the component part of this 
head unit 1 which consists of a middle attachment component 4, and the element-placement fixture 100 
positioned to the components set parts A and B of the components set stage 201 These components 
set parts A and B, The element-placement fixture transport station 202 for carrying out both-way 
migration between the fixture rise-and-fall parts C of this components set stage 201, As a fixture 
migration means which consists of an element-placement fixture elevator style 203 for going up and 
down the element-placement fixture 100 transported to this fixture rise-and-fall part C between this 
components set stage 201 and the upper subassembly stage 301 of this components set stage 201 The 
element-placement fixture grasping device 302 for grasping the element-placement fixture 100 which 
went up on the ****** migration unit 200 and the above-mentioned subassembly stage 301, Both-way 
migration of the element-placement fixture grasping device 302 which grasped this element-placement 
fixture 100 is carried out between the fixture rise-and-fall part D of this subassembly stage 301, and the 
subassembly part E (refer to drawing 8 ). The element-placement fixture justification device 303 for 
justifying the halt location of this element-placement fixture 100 on the subassembly stage 301, Where 
the element-placement fixture positioning unit 300 and the above-mentioned element-placement fixture 
100 which consist of an element-placement fixture location measurement means 304 for measuring the 
migration location of the element-placement fixture 100 in which both-way migration is carried out by 
this element-placement fixture justification device 303 are positioned to a subassembly part The middle 
attachment component maintenance device 401 for holding the middle attachment component 4 set to 
this element-placement fixture 1 00, and making a predetermined adhesives spreading location face this 
middle attachment component 4, This middle attachment component maintenance device 401 is moved 
to the predetermined attachment part between the heads 2 and the head base materials 3 which were 
set to this element-placement fixture 100. The middle attachment component justification device 402 
for adjusting the attachment location of this middle attachment component 4 held in this middle 
attachment component maintenance device 401, As opposed to this middle attachment component 4 
held at this middle attachment component maintenance device 401 The adhesives spreading means 403 
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for applying UV adhesives, Where the middle attachment component installation unit 400 and the above- 
mentioned element-placement fixture 100 which consist of an adhesives coverage adjustment means 
404 for adjusting the coverage of UV adhesives applied to this middle attachment component 4 by this 
adhesives spreading means 403 are positioned to a subassembly part The head grasping means 501 for 
grasping the head 2 set to this element-placement fixture 100, Each migration direction parallel to the 
X-axis parallel to the migration direction of the above-mentioned element-placement fixture grasping 
device 302, and the Y-axis and the Z-axis which intersect perpendicularly to this X-axis, And the 
above-mentioned head grasping means 501 is displaced to 6 shaft orientations with each hand of cut of 
alpha, beta, and gamma which make each of these shafts of X, Y, and Z the center of rotation. It is 
based on the image data which CCD camera 601 as a components location detection means to detect 
nozzle hole 2b of the head justification unit 500 and the above-mentioned head 2 which consists of a 
head justification device 502 for adjusting the location of the head 2 grasped by this head grasping 
means 501 detected. A nozzle hole location measurement means 602 to measure the location of 
predetermined nozzle hole 2b, The source 604 of the nozzle hole illumination light for illuminating nozzle 
hole 2b set as the detection object of this CCD camera 601 through the halogen light guide 603, the 
nozzle hole location measurement and the head fixed unit 600 which becomes the middle attachment 
component 4 transferred to the predetermined attachment location through the UV lightguide 605 from 
the UV light source 606 for irradiating UV light etc. — and The host controller for performing motion 
control, such as a unit which mainly makes ia pneumatic cylinder a driving source, (sequencer), It 
consists of control, an arithmetic unit 700, etc. which consists of subcontractor troller (personal 
computer) for performing the image processing of the image data obtained by motion control and each 
measurement means, such as a unit which makes a motor a driving source, data processing of 
measurement data, etc. 

[0034] Next, subassembly actuation of the above-mentioned head unit assembly equipment is explained. 
An example of the flow of this head unit assembly equipment of operation is shown in drawing 5 and 
drawing 6 . The program of this flow of operation of operation is beforehand written in ROM of the 
above-mentioned control and arithmetic unit 700 etc., and is started by the injection of the main switch 
(un-illustrating) of the above-mentioned head unit assembly equipment. 

[0035] A start of the above-mentioned program of operation performs an initialization action first (step 
S1). By this initialization action, each unit mentioned above returns to a home position, respectively, and 
stands by. Subsequently, set actuation of each component part of the head unit 1 is performed by the 
operator to the element-placement fixture 100 positioned to the components set parts A and B of the 
components set stage 201 shown in drawing 3 by this initialization action (step S2). 
[0036] The head base material attaching part which positions and holds this head base material 3 so 
that the above-mentioned head base material 3 may maintain the posture at the time of assembly and 
the above-mentioned element-placement fixture 100 may open the attachment part to the above- 
mentioned head 2 and the middle attachment component 4, The head bearing section which supports 
this head 2 so that the justification field of the above-mentioned head 2 to the head base material 
positioned by this head base material attaching part may be secured, It has the middle attachment 
component bearing section supported into the posture which can transfer the above-mentioned middle 
attachment component 4 to the head base material 3 positioned by this head base material attaching 
part. 

[0037] The fixed minor axis 102 fixed to the side plate 101 by the side of the back of the element- 
placement fixture 100 as the above-mentioned head base material attaching part was shown in drawing 
3 , drawing 4 , and drawing 8 , The movable minor axis 104 arranged free [ an attitude ] to the side plate 
103 of the near side of this element-placement fixture 100 so that this fixed minor axis 102 might be 
countered, The depression member 106 attached in the bracket 105 of the pair fixed inside the right- 
hand upper part of each above-mentioned side plates 101 and 103, Three individuals arranged at the 
bottom plate 1 13 of this element-placement fixture 100 for pushing up the above-mentioned head base 
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material 3 in the condition of having been set push up, and it consists of members 107. Here, the outer 
diameter of the above-mentioned fixed minor axis 102 and the movable minor axis 104 is formed in the 
outer diameter and the diameter of said of a head unit pivot (un-illustrating) which were prepared in the 
color printer body side for fitting into sliding bearing 3b of the above-mentioned head base material 3, 
and supporting this head base material 3 free [ both-way migration ]. Moreover, the above-mentioned 
depression member 106 is constituted so that cartridge holding bracket 3c for height 106a formed in the 
inferior surface of tongue of the abbreviation center section to carry out wearing maintenance of the 
above-mentioned ink cartridge currently formed in the this sliding bearing 3b [ of this head base material 
3 ] and opposite side at the tooth-back side of this head base material 3 may be countered. 
[0038] The above-mentioned movable minor axis 104 penetrates a side plate 103, and is being fixed to 
the bracket 108 arranged outside this side plate 103 at the way. This bracket 108 is supported pivotably 
for the direction parallel to the shaft orientations of this movable minor axis 104 by the pivot 1 10 
supported to revolve between other brackets 109 fixed to the outside of this side plate 103, and an 
outer lateral plate 03, enabling free sliding. Moreover, the displacement habit of the sense close to this 
side plate 103 is given to this bracket 108 by the elongation force of the coil spring 111 of the 
extensibility around which this pivot 1 10 was looped. Furthermore, the control lever 1 12 which 
penetrated guide hole 109a of the key mold dug by other brackets 109 is attached in this bracket 108. 
[0039] To the head base material attaching part constituted as mentioned above, the above-mentioned 
head base material 3 is the following, and is made and set. First, in advance of the set of this head base 
material 3, the above-mentioned control lever 1 12 resists the elasticity of the above-mentioned coil 
spring 1 1 1 , is lengthened by the near side, and is stopped by the key section of guide hole 1 09a of the 
above-mentioned bracket 109. Thereby, the above-mentioned movable minor axis 104 displaces to a 
way side outside a side plate 103 through the above-mentioned bracket 108. With the variation rate of 
this movable minor axis 104, the clearance of the opposed face of this movable minor axis 104 and the 
fixed minor axis 102 becomes larger than the maximum width of sliding bearing 3b of this head base 
material 3. In this condition, while carrying out fitting of the sliding bearing 3b by the side of the back of 
this head base material 3 to the fixed minor axis 102, the stop to the key section of guide hole 109a of 
the above-mentioned control lever 1 12 is canceled, and fitting of the above-mentioned movable minor 
axis 104 is carried out to sliding bearing 3b of the near side of this head base material 3. Subsequently, 
while three individuals arranged at the above-mentioned bottom plate 113 push up, operating a member 
107 like the case of this movable minor axis 104 and setting to predetermined height, the above- 
mentioned depression member 106 is attached in the bracket 105 of a pair, and cartridge holding bracket 
3c of the above-mentioned head base material 3 is pressed by height 106a of this depression member 
106. 

[0040] Thereby, the above-mentioned head base material 3 is positioned and set to the predetermined 
part of the element-placement fixture 100 by the above-mentioned head base material attaching part. 
Here, as mentioned above, like the head unit pivot for making a main scanning direction carry out both- 
way migration of this head 2, the above-mentioned head base material attaching part is with the above- 
mentioned fixed minor axis 102 and the movable minor axis 104, and it is constituted so that fitting 
support of the sliding bearing 3b of the above-mentioned head base material 3 may be carried out. 
Therefore, it becomes possible by using this fixed minor axis 102 and the movable minor axis 104 as the 
reference axis at the time of attachment of the head 2 to this head base material 3 to position the head 
2 to this head base material 3 very correctly. Moreover, three individuals arranged at the bottom plate 
1 13 of this element-placement fixture 100 push up this head base material 3, and the tooth-back 
section is supported by the member 107. Thereby, the levelness of the surface section of this head base 
material 3 is secured. 

[0041] On the other hand, the above-mentioned head bearing section is constituted from a head bearing 
member 115 by which pinching immobilization was carried out by the abbreviation central part of the 
side plates 101 and 103 of the above-mentioned pair. This head bearing member 115 is arranged in the 
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part which can secure the justification field of the above-mentioned head 2 to the head base material 3 
positioned by the above-mentioned head base material attaching part. Moreover, as shown in drawing 3 , 
drawing 4 , and drawing 7 , four head installation side 1 15a in which head base 2e of each four head 2 is 
installed, fitting hole 1 15b into which ink feed zone 2a of this head 2 fits where a head 2 is installed in 
this head installation side 115a, and cable pocket 115c which contains flexible flat cable 2c of this head 
2 are formed in this head bearing member 1 15. Moreover, this head bearing member 1 15 is in the 
condition that each head 2 was installed in that head installation side 115a, and down the head 
attachment part inserted into each head maintenance wall 3a of the above-mentioned head base 
material 3, it is formed so that each head 2 may face (refer to drawing 3 ). 

[0042] As mentioned above, since this head bearing section is constituted so that positioning to head 
installation side 1 15a of this head 2 may be performed by carrying out fitting of the ink feed zone 2a of 
this head 2 to fitting hole 115b of the above-mentioned head bearing member 115, it can position this 
head 2, without using a special positioning means. Moreover, this head bearing section is in the condition 
that the head 2 was installed in this head installation side 115a, and since it is constituted so that 
flexible flat cable 2c of this head 2 may be contained by cable pocket 1 15c of this head bearing member 
115, in case it grasps this head 2 with a head grasping means 501 to mention later, it is lost that this 
flexible flat cable 2c becomes the obstacle of grasping actuation of this head grasping means 501 of it. 
[0043] the bottom plate 113 and abbreviation by which pinching immobilization was carried out like the 
above-mentioned head bearing member 1 15 in the left upper part of the side plates 101 and 103 of a 
pair as for the above-mentioned middle attachment component bearing section — it consists of parallel 
tabular middle attachment component bearing members 1 16. As shown in drawing 3 , drawing 4 , and 
drawing 7 , parallel two fitting slot 1 16a which intersects perpendicularly with side plates 101 and 103 is 
formed in this middle attachment component bearing member 1 16. Moreover, in each fitting slot 1 16a, 
five gage pin 1 1 6b sets equal spacing mutually, and is implanted, respectively. Thereby, each above- 
mentioned middle attachment component 4 is set on the above-mentioned middle attachment 
component bearing member 116 so that the 1st adhesion interface 4a may touch this gage pin 116b and 
2nd adhesion interface 4b may touch the pars basilaris ossis occipitalis of this fitting slot 1 16a, 
respectively, the attachment location of each middle attachment component [ as opposed to / spacing 
of each above-mentioned fitting slot 1 16a, a flute width, and spacing of each above-mentioned gage pin 
1 16b are in the condition that each above-mentioned middle attachment component 4 was set on the 
above-mentioned middle attachment component bearing member 1 16 here, and / the above-mentioned 
head base material 3 and a head 2 in the array of these middle attachment components 4 ] 4, and 
abbreviation — it is set up so that the same array may be made. Justification actuation of each middle 
attachment component 4 by the middle attachment component maintenance device 401 and the middle 
attachment component justification device 402 which are mentioned later is simplified by this, and the 
configuration and control of this middle attachment component maintenance device 401 and the middle 
attachment component justification device 402 are simplified. 

[0044] Moreover, by two stay 114 and the bottom plate 113, it has the composition that that upper part 
was opened wide, and the above-mentioned element-placement fixture 100 can attach each component 
part of the above-mentioned head unit 1 from the upper part of this element-placement fixture 100 to 
this element-placement fixture 100, respectively, as shown in drawing 4 and drawing 7 . Thereby, while 
being able to attain speeding up of this component part, set actuation, and removal actuation of the 
attached head unit 1, the degree of freedom of the layout of the above-mentioned nozzle hole location 
measurement / fixed unit 600 improves. Furthermore, penetration inside [ of the head base material 3 of 
a head grasping means 501 for opening 1 13a to be formed in the lower part part of the above-mentioned 
head bearing member 1 15, and to mention later to the bottom plate 1 13 of this element-placement 
fixture 100 ] a tooth-back side is possible (refer to drawing 3 ). Thus, while becoming possible to raise 
further the degree of freedom of the layout of the above-mentioned nozzle hole location measurement / 
fixed unit 600 arranged in the upper part part of this head base material 3 with the above-mentioned 



-12- 



head grasping means 501 by grasping a head 2 from the tooth-back side of the head base material 3, 
miniaturization of this head unit 1 and improvement in reinforcement can be aimed at. That is, when it 
constitutes to this head base material 3 so that this head 2 may be attached from the upper part side of 
this head base material 3, it is necessary to form more greatly than the magnitude of head base 2e of 
this head 2 3d (to refer to drawing 4 ) of head attachment openings of this head base material 3. For 
this reason, while the span of head maintenance wall 3a of this head base material 3 becomes large and 
this head base material 3 is enlarged in this case, the maintenance reinforcement of the head 2 of this 
head maintenance wall 3a falls. 

[0045] After setting each component part of the head unit 1 to the above-mentioned element- 
placement fixture 100 as mentioned above, step S3 of drawing 5 R> 5 is performed, and it is judged 
whether two start switches SW1 and SW2 for making migration of this element-placement fixture 100 
start by the operator were turned on by abbreviation coincidence. As shown in drawing 3 , these two 
start switches SW1 and SW2 separate a moderate distance, and are arranged, respectively near the 
components set parts A and B of the both ends of said components set stage 201, so that it may not 
turn on, unless an operator operates it using both hands. Thereby, when the above-mentioned element- 
placement fixture 100 starts migration actuation, risk of an operator's hand being accidentally involved in 
the moving part is avoided. 

[0046] If one two start switches SW1 and SW2 of the above-mentioned each part article set parts A 
and B are turned on by abbreviation coincidence The components set part where it corresponds of the 
two fixture migration cylinders 204a and 204b of said element-placement fixture transport station 202 
for transporting the element-placement fixture 100 (here) Fixture migration cylinder 204a of explanation 
made into the components set part A of the left of drawing 3 for convenience is turned on (step S4). 
[0047] Each above-mentioned fixture migration cylinders 204a and 204b consist of pneumatic cylinders, 
respectively, and are arranged respectively free [ both-way migration ] by the cylinder guide shaft 205 
shown in drawing 3 R> 3 and drawing 7 . This cylinder guide shaft 205 is supported in parallel with this 
components set stage 201 with the pivot bracket 206 of a pair attached in the lower part of both the 
sides of the above-mentioned components set stage 201. Moreover, each above-mentioned fixture 
migration cylinders 204a and 204b are being fixed to the above-mentioned each part article set parts A 
and B by the lower part of each fixture installation bases 207a and 207b for carrying out positioning 
installation of the above-mentioned element-placement fixture 100 through the cylinder bracket 208, 
respectively. 

[0048] Here, each above-mentioned fixture installation bases 207a and 207b are constituted so that the 
element-placement fixture 100 of the same configuration may be laid, respectively. Here, suppose that 
only fixture installation base 207a of explanation located in the components set part A side of the left of 
drawing 3 for convenience is explained. As shown in drawing 3 and drawing 7 , comparatively big opening 
207c of the magnitude which the fixture ramp 209 of the element-placement fixture elevator style 203 
which can lay the four way type of the bottom plate 1 1 3 of the above-mentioned element-placement 
fixture 100 in the top face of this fixture installation base 207a, and is mentioned later penetrates is 
formed in the abbreviation center section of the top face of this fixture installation base 207a. The 
fixture installation plate 210 which consists of an acrylic board is attached in the perimeter of this 
opening 207c. Thereby, the installation side of this element-placement fixture 100 is constituted so that 
it may become high slightly rather than the top face of the above-mentioned fixture installation base 
207a. Moreover, five fixture positioning members 21 1 formed in the shape of [ for positioning the above- 
mentioned element-placement fixture 100 to the flank of the left methods of three the order in drawing 
7 of this fixture installation plate 210 ] a crank are being fixed to the top face of this fixture installation 
base 207a, respectively so that the side face of the methods of three of the bottom plate 1 13 of this 
element-placement fixture 100 may be touched. Moreover, the rail guide 213 which fits in free [ sliding ] 
to two fixture installation base guide rails 212 with which it was covered on the above-mentioned 
components set stage 201 is arranged in the four corners of the inferior surface of tongue of the 
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above-mentioned fixture installation base 207a, respectively. Two above-mentioned fixture installation 
base guide rails 212 are arranged in parallel with the aforementioned cylinder guide shaft 205. 
Furthermore, the fixture press member 214 for preventing the crash by the inertia of the above- 
mentioned element-placement fixture 100 at the time of this fixture installation base 207a moving and 
stopping is installed in the method of the right of this fixture installation base 207a. 
[0049] The above-mentioned fixture installation base 207a is moved towards the fixture rise-and-fall 
part C by the element-placement fixture transport station 202 constituted as mentioned above from the 
components set part A of drawing 3 by ON (step S4) of the above-mentioned fixture migration cylinder 
204a. And when the cylinder bracket 208 of this fixture migration cylinder 204a contacts the cylinder 
halt member 215 prepared in the abbreviation center section of the above-mentioned components set 
stage 201, migration of this fixture migration cylinder 204a is suspended. The migration halt location of 
this fixture migration cylinder 204a is in the condition which this fixture migration cylinder 204a stopped, 
and it is set up so that the fixture ramp 209 of the above-mentioned element-placement fixture elevator 
style 203 may face the abbreviation central part of opening 207c of the above-mentioned fixture 
installation base 207a. 

[0050] Thus, if the above-mentioned element-placement fixture 100 is transported to the fixture rise- 
and-fall part C of the center of abbreviation of the above-mentioned components set stage 201 and is 
suspended, the press to this element-placement fixture 100 by the above-mentioned fixture press 
member 214 which makes a pneumatic cylinder a driving source will be canceled first. Subsequently, the 
fixture rise-and-fall cylinder 216 for making it go up and down the fixture ramp 209 of the above- 
mentioned element-placement fixture elevator style 203 is turned on (step S5), and this fixture ramp 
209 goes up. The above-mentioned fixture rise-and-fall cylinder 216 consists of pneumatic cylinders, 
and it is constituted so that it may go up and down the ramp base material 217 which is a base material 
of the above-mentioned fixture ramp 209 by the ON/OFF. This fixture rise-and-fall cylinder 216 is 
arranged on the cylinder support plate 218 attached in the inferior surface of tongue of the above- 
mentioned components set stage 201 through the cylinder stay 218, as shown in drawing 3 R> 3 and 
drawing 7 . 

[0051] If the above-mentioned fixture rise-and-fall cylinder 216 turns on and the above-mentioned 
fixture ramp 209 goes up, the fixture gage pin 220 prepared in the top face of this fixture ramp 209 will 
fit into the rise-and-fall tooling holes 221 dug by the bottom plate 113 of the above-mentioned 
element-placement fixture 100, and the element-placement fixture 100 will be positioned on this fixture 
ramp 209. And the element-placement fixture 100 which was laid on fixture installation base 207a, and 
was transported to the fixture rise-and-fall part C of the components set stage 201 by the further rise 
of this fixture ramp 209 appears and moves on this fixture ramp 209, and as shown in drawing 3 , it is 
raised to the fixture rise-and-fall part D of the subassembly stage 301 prepared above this components 
set stage 201 . 

[0052] As shown in drawing 3 and drawing 8 , comparatively big rectangle-like opening 301a which has 
the die length which reaches even the subassembly part E to which the assembly of each component 
part of said head unit 1 is performed from the width of face through which the above-mentioned 
element-placement fixture 100 passes, and the fixture rise-and-fall part D which this element- 
placement fixture 100 goes up and down is formed in the abbreviation center section of the above- 
mentioned subassembly stage 301. Moreover, two parallel fixture positioning guide rails 305 for guiding 
said element-placement fixture positioning unit 300 in the direction which intersects perpendicularly to 
the migration direction on said components set stage 201 of this element-placement fixture 100 are laid 
by the both-sides section of the longitudinal direction of the above-mentioned opening 301a of the top 
face of this subassembly stage 301. 

[0053] Moreover, the fixture grasping base 306 where the element-placement fixture grasping device 
302 for grasping the element-placement fixture 100 which went up on the above-mentioned 
subassembly stage 301 was attached to each fixture positioning guide rail 305 is laid free [ both-way 
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migration ] through the rail guide 307 attached in the four corners of the inferior surface of tongue of 
this fixture grasping base 306. This fixture grasping base 306 is formed in a channel configuration which 
surrounds the rise-and-fall path of the above-mentioned element-placement fixture 100. Moreover, the 
element-placement fixture grasping device 302 attached to this fixture grasping base 306 has the fixture 
grasping member 308 fixed to the back side of this fixture grasping base 306, and the movable fixture 
grasping member 308 arranged in the near side of this fixture grasping base 306. 
[0054] Two fixture grasping pins 310 which prepare in the grasped member 1 18 attached in the side 
plate 101 by the side of the back of this element-placement fixture 100, and fit into grasped [ of two 
**** ] hole 118a (R> drawing 7 7 reference), respectively are implanted in the above-mentioned fixed 
grasping member 308. Moreover, one fixture grasping pin 31 1 which prepares in the grasped member 1 19 
attached in the side plate 103 of the near side of this element-placement fixture 100, and fits into 
grasped [ of one **** ] hole 1 19a is implanted in the above-mentioned movable fixture grasping member 
309. Moreover, the above-mentioned movable fixture grasping member 309 is constituted so that it may 
move in the direction which moves to the above-mentioned fixture grasping member 308 in the fixture 
grasping cylinder 312 which consists of a pneumatic cylinder. Here, this movable fixture grasping 
member 309 is standing by in the location which retreated to the near side of the above-mentioned 
fixture grasping base 306 so that Hirao and its fixture grasping pin 311 may not project in the rise-and- 
fall path of the above-mentioned element-placement fixture 100. Moreover, opening 306a of the above- 
mentioned fixture grasping base 306 is formed so that each fixture grasping pin 310 of this fixture 
grasping member 308 and the fixture grasping pin 311 of this movable fixture grasping member 309 may 
attend the location evacuated from the rise-and-fall path of the above-mentioned element-placement 
fixture 100, respectively, after this movable fixture grasping member 309 has stood by in the retreat 
location. 

[0055] And if step S5 of drawing 5 is performed and the fixture rise-and-fall cylinder 216 turns on as 
mentioned above, the above-mentioned element-placement fixture 100 will be lifted and suspended by 
said fixture ramp 209 to each above ******** 1 18a and 1 19a of the predetermined fixture rise-and-fall 
part D 100 on the above-mentioned subassembly stage 301, i.e., this element-placement fixture, to the 
part to which each above-mentioned fixture grasping pins 310 and 31 1 counter. Thus, when the 
element-placement fixture 100 goes up and stops to the predetermined fixture rise-and-fall part D on 
the above-mentioned subassembly stage 301, step S6 of drawing 5 is performed and the above- 
mentioned fixture grasping cylinder 312 is turned on. 

[0056] ON of this fixture grasping cylinder 312 moves the above-mentioned movable fixture grasping 
member 309 in the direction approached to the above-mentioned fixture grasping member 308. Thereby, 
each fixture grasping pins 310 and 31 1 of the above-mentioned movable fixture grasping member 309 
and the above-mentioned fixture grasping member 308 fit into each ******** 1 18a and 1 19a of the 
above-mentioned element-placement fixture 100, and this element-placement fixture 100 is grasped by 
the above-mentioned fixture grasping base 306. When it is made this ** and grasping of the element- 
placement fixture 100 to the above-mentioned fixture grasping base 306 is completed, step S7 of 
drawing 5 is performed and the fixture grasping base drive motor 313 of said element-placement fixture 
justification device 303 for carrying out both-way migration of this fixture grasping base 306 along with 
said fixture positioning guide rail 305 is turned on. 

[0057] Through the reduction gear which is not illustrated, the above-mentioned fixture grasping base 
drive motor 313 is constituted so that forward inverse rotation of the ball screw 314 may be carried out 
(refer to drawing 8 ). The ball nut 315 with which the shot which fits into that screw slot was built in is 
screwed in this ball screw 314. And this ball nut 315 is being fixed on the above-mentioned fixture 
grasping base 306 through the channel-like grasping base bracket 316. Moreover, the above-mentioned 
fixture grasping base drive motor 313 and the ball screw 314 are arranged in the near side of the 
support plate 318 currently fixed between the top faces of the supporter material 317 (a near side is 
un-illustrating) of the shape of a screen arranged in the near side of the method of the right of said 
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subassembly stage 301, and the edge by the side of the back, and each of this supporter material 317, 
and the edge by the side of the back by the bearing member 319 by which arrangement immobilization 
was carried out, respectively, as shown in drawing 3 and drawing 8 . 

[0058] Thereby, as mentioned above, if step S7 of drawing 5 is performed, the fixture grasping base 
drive motor 313 is turned on and the above-mentioned ball screw 314 rotates normally, the above- 
mentioned fixture grasping base 306 will be moved to the back side of the above-mentioned 
subassembly stage 301 along with the above-mentioned fixture positioning guide rail 305. And the 
element-placement fixture 100 grasped by this fixture grasping base 306 is moved to the subassembly 
part E by migration of this fixture grasping base 306 from the fixture rise-and-fall part D of this 
subassembly stage 301. The migration location of this fixture grasping base 306 measures the movement 
magnitude of the linear scale 320 fixed on this fixture grasping base 306 in the scale measurement 
section 321 fixed on the above-mentioned subassembly stage 301, and is managed very correctly based 
on the measurement value of this scale measurement section 321 by carrying out ON/OFF of the 
above-mentioned fixture grasping base drive motor 313 with said control and arithmetic unit 700. 
[0059] Thus, as shown in step S8 of drawing 5 , when it is judged whether the above-mentioned fixture 
grasping base 306 was moved to the predetermined subassembly part E and this fixture grasping base 
306 is moved to the predetermined subassembly part E, the above-mentioned fixture grasping base 
drive motor 313 is turned off (step S9). Thereby, the element-placement fixture 100 grasped by this 
fixture grasping base 306 is fixed to the predetermined subassembly part E. And when the head 2 by 
which bearing was carried out to this element-placement fixture 100, the head base material 3, and the 
middle attachment component 4 attend at least the predetermined attachment initiation section, 
respectively, first, step S10 of drawing 5 is performed and the Z-axis migration justification motor ZM of 
said head justification device 502 is turned on. 

[0060] As shown in drawing 9 , this Z-axis migration justification motor ZM is constituted so that the Z- 
axis movable carriage 510 may be moved up and down in accordance with perpendicular Z shaft 
orientations to the above-mentioned fixture grasping base 306. Moreover, this Z-axis migration 
justification motor ZM is being fixed to the Y-axis movable carriage 51 1 moved by the Y-axis migration 
justification motor YM in accordance with Y shaft orientations which intersect perpendicularly to X shaft 
orientations parallel to the migration direction and the above-mentioned Z shaft orientations of the 
above-mentioned fixture grasping base 306. Furthermore, this Y-axis migration justification motor YM is 
being fixed to the X-axis movable carriage 512 moved by the X-axis migration justification motor XM in 
accordance with the above-mentioned X shaft orientations. Moreover, this X-axis migration justification 
motor XM is being fixed to the Z-axis rotation base 513 which rotates in the direction of gamma by the 
Z-axis rotation justification motor ZRM by making the above-mentioned Z-axis into the center of 
rotation. Furthermore, the X-axis rotation justification motor XRM for rotating the X-axis rotation base 
514 in the direction of alpha is being fixed to the above-mentioned Z-axis movable carriage 510 by 
making the above-mentioned X-axis into the center of rotation. Moreover, the Y-axis rotation 
justification motor YRM for rotating the Y-axis rotation base 515 in the direction of beta is being fixed 
to the X-axis rotation base 514 which rotates in the direction of alpha by this X-axis rotation 
justification motor XRM by making the above-mentioned Y-axis into the center of rotation. 
[0061] Furthermore, the grasping arm base material 503 as said head grasping means 501 and two head 
grasping cylinders 504 and 505 are installed in the Y-axis rotation base 514 which rotates in the 
direction of beta by the above-mentioned Y-axis rotation justification motor YRM side by side. Each 
head grasping cylinders 504 and 505 consist of pneumatic cylinders, respectively, and as shown in 
drawing 9 , they are constituted so that both-way migration of each head grasping arms 507 and 508 
fixed on each top face may be carried out in accordance with Y shaft orientations which intersect 
perpendicularly to the migration direction of the above-mentioned fixture grasping base 306, 
respectively. Moreover, the head grasping arm 506 is being fixed to this grasping arm base material 503 
so that it may face each other to each above-mentioned head grasping arms 507 and 508. 
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[0062] If step S10 of drawing 5 is performed and the Z-axis migration justification motor ZM of said 
head justification device 502 is turned on by this, the above-mentioned Z-axis movable carriage 510 will 
go up. And it is judged at step S11 of drawing 5 by the rise of this Z-axis movable carriage 510 whether 
each head grasping arms 506, 507, and 508 of the above-mentioned head grasping means 501 went up 
to the predetermined head grasping location. And when each head grasping arms 506, 507, and 508 
arrive at a predetermined head grasping location, the above-mentioned Z-axis migration justification 
motor ZM is turned off, and the rise of the above-mentioned Z-axis movable carriage 510 stops (step 
S12). As it is indicated in drawing 9 and drawing 1 0 (a) as the above-mentioned head grasping location, 
here Each head grasping pin 506a implanted so that the crowning of each head grasping arms 506, 507, 
and 508 might be faced mutually, The location where 507a and 508a countered 2f (one side is un- 
illustrating) of head grasping holes dug by the both-sides section of head base 2e by which bearing is 
carried out on the head bearing member 1 15 of the above-mentioned element-placement fixture 100 is 
said. 

[0063] As mentioned above, when each head grasping arms 506, 507, and 508 arrive at a predetermined 
head grasping location and the above-mentioned Z-axis migration justification motor ZM is turned off, 
the above-mentioned Y-axis migration justification motor YM is turned on first (step S13). Thereby, as 
shown in drawing 10 (a), the head grasping arm 506 is moved in the direction close to head base 2e by 
which bearing is carried out on the head bearing member 1 15 of the above-mentioned element- 
placement fixture 100. And as shown in drawing 1010 (b), after head grasping pin 506a of the head 
grasping arm 506 has fitted into 2f of head grasping holes of this head base 2e (step S14) t the above- 
mentioned Y-axis migration justification motor YM is turned off (step S15). Subsequently, step S16 of 
drawing 5 is performed and each above-mentioned head grasping cylinders 504 and 505 are turned on. 
Thereby, as shown in drawing 10 (b), each head grasping arms 507 and 508 are moved in the direction 
close to the above-mentioned head base 2e, and as shown in drawing 1 0 (c), the head grasping pins 
507a and 508a of each head grasping arms 507 and 508 fit into 2f of each head grasping hole of another 
side of this head base 2e. 

[0064] Thus, by the head grasping pins 507a and 508a of each above-mentioned head grasping arms 507 
and 508, when head base 2e of the head 2 by which bearing is carried out on the head bearing member 
115 of the above-mentioned element-placement fixture 100 is grasped, step S17 of above-mentioned 
drawing 5 is performed, and the above-mentioned Z-axis migration justification motor ZM is turned on 
again. By ON of this Z-axis migration justification motor ZM, each head grasping arms 506, 507, and 508 
of the above-mentioned head grasping means 501 go up to a predetermined head attachment location 
with the above-mentioned Z-axis movable carriage 510 (refer to drawing 3 ). And at step S18 of drawing 
5 R> 5, when it judges that each head grasping arms 506, 507, and 508 arrived at the predetermined 
head attachment location, the above-mentioned Z-axis migration justification motor ZM is turned off, 
and the rise of the above-mentioned Z-axis movable carriage 510 stops (step S19). 
[0065] Subsequently, step S20 of drawing 6 is performed and said nozzle hole location measurement 
means 602 is turned on. This nozzle hole location measurement means 602 measures the location of X 
of nozzle hole (this is hereafter called "nozzle hole") 2b of the part where the above-mentioned head 2 
was specified beforehand, Y, and Z shaft orientations. It measures whether 2d of head sides of the head 
2 which went up to the predetermined head attachment location with the above-mentioned head 
grasping means 501 has faced the exact assembly location to the head base material 3 currently held at 
the head base material attaching part of the above-mentioned element-placement fixture 100. 
[0066] The conventional nozzle hole location measurement means receives 2d of head sides of this head 
2 here. From a perpendicular direction While picturizing nozzle hole 2b dug by 2d of these head sides 
with the CCD camera equipped with the solid state image sensor (CCD), calculating the center-of- 
gravity location of the image of this nozzle hole 2b by operation part and performing the X-axis of this 
head 2, and location measurement of Y shaft orientations Based on the output data about the amount of 
defocusing of Z shaft orientations from the automatic focus equipment built in this CCD camera, it 
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calculated with control and an arithmetic unit 700, and it was constituted so that location measurement 
of Z shaft orientations might be performed. 

[0067] However, although the location of X of the one above-mentioned nozzle hole 2b, Y, and Z shaft 
orientations can be made to position correctly with this conventional nozzle hole location measurement 
means when a focus is doubled with one nozzle hole 2b on 2d of head sides of the above-mentioned 
head 2 and this head 2 is positioned A location gap of other nozzle hole 2bs by the failure by the field of 
2d of these head sides and rotation on the basis of the location of this one nozzle hole 2b is correctly 
immeasurable. 

[0068] For this reason, with the above-mentioned conventional nozzle hole location measurement 
means, the actuation for amending a location gap of other nozzle hole 2bs by the failure by the field of 
2d of these head sides and rotation on the basis of the location of the one above-mentioned nozzle hole 
2b becomes very difficult. Therefore, since much time amount, complicated data processing, etc. were 
needed at positioning of this head 2 by the measurement approach of the location of nozzle hole 2b by 
this conventional nozzle hole location measurement means, it was difficult to attain speeding up of the 
assembly of a head, and simplification of the measurement means for measuring the location of this 
nozzle hole. 

[0069] Then, it is in the condition which held the above-mentioned head 2 free [justification ] to the 
above-mentioned head base material 3, and the attachment location of this head 2 to this head base 
material 3 justifies as mentioned above in the head unit assembly equipment concerning this operation 
gestalt by changing the maintenance posture of this head 2 and detecting three points which this head 2 
specified beforehand with a CCD camera according to the above-mentioned head grasping means 501 
and a head justification device 502. Moreover, in the head unit assembly equipment concerning this 
operation gestalt, each CCD camera is arranged so that the detection optical axis of at least three CCD 
cameras for detecting three points of the above-mentioned head 2 may incline to the detected flat 
surface (2d of head sides) of this head 2, respectively. 

[0070] Namely, the nozzle hole location measurement means 602 of the head unit assembly equipment 
concerning this operation gestalt For example, as shown in drawing 3 and drawing 1 1 , it sets to drawing 
1_[ R> 1 among two or more nozzle hole 2bs of two trains dug by 2d of head sides of a head 2. CCD 
camera 601a for detecting from an inclination the location of nozzle hole 2b -1 located in the left end of 
the train of a near side, CCD camera 601b for detecting the location of this nozzle hole 2b -1 from a 
vertical, In halogen light guide 603a for drawing the halogen light which said source 604 of the nozzle 
hole illumination light outputs so that this nozzle hole 2b -1 may be illuminated, and drawing 1 1 CCD 
camera 601c for detecting from an inclination the location of nozzle hole 2b -2 located in the right end 
of the train of a near side, 601 d of CCD cameras for detecting the location of this nozzle hole 2b -2 
from a vertical through mirror 606a, In halogen light guide 603b for drawing this halogen light so that this 
nozzle hole 2b -2 may be illuminated, and drawing 1 1 mirror 606b The location of nozzle hole 2b -3 
located in the center of the train by the side of the back CCD camera 601 e for minding and detecting 
from an inclination, It consists of halogen light guide 603b for drawing this halogen light through mirror 
606c, so that this nozzle hole 2b -3 may be illuminated. Thus, the constituted nozzle hole location 
measurement means 602 is attached to the support plate 610 attached so that it might hang to the top 
plate 331 united with said subassembly stage 301 through two or more stanchions 330 through opening 
331a of the abbreviation center section of this top plate 331, as shown in drawing 3 . 
[0071] As mentioned above, each X and Y of this nozzle hole 2b -1, 2b -2, and 2b -3, and the location 
on Z each coordinate can be decided now from detecting each nozzle hole 2b -1 as three points, 2b -2, 
and 2b -3 which were beforehand specified on 2d of head sides of a head 2 using each CCD cameras 
601a, 601b, and 601c which made the detection optical axis incline. In case location measurement of Z 
shaft orientations of this head 2 is performed, it becomes unnecessary therefore, to use the above 
automatic focus equipments in this nozzle hole location measurement means 602. 

[0072] Moreover, in this nozzle hole location measurement means 602, nozzle hole 2b dug by 2d of head 
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sides of the above-mentioned head 2 is used as the detected section of each CCD camera as 
mentioned above. However, in measuring the location of the image reception area of components [ the 
existing detected section which can be used as the detected section of such a CCD camera ] with 
which it is not formed, for example, a solid state image sensor, with this nozzle hole location 
measurement means 602, it forms beforehand the detection mark as the detected section of this CCD 
camera in these components. 

[0073] Moreover, since the detection optical axis of this CCD camera becomes parallel mutually when 
the detection optical axis of each CCD camera has been arranged to the perpendicular to 2d of these 
head sides, respectively in case three points as which it was beforehand specified on 2d of head sides of 
the above-mentioned head 2 are detected as mentioned above using at least three CCD cameras, the 
mutual clearance of the detection optical axis of each CCD camera is automatically determined with the 
outer-diameter dimension of each CCD camera. The head 2 assembled is comparatively small, and since 
each detection optical axis of this CCD camera is located in the outside of three points of 2d of these 
head sides when the mutual maximum clearance of three points which is 2d of these head sides 
becomes smaller than the mutual minimum clearance of each detection optical axis of this CCD camera, 
it becomes impossible for this reason, for this CCD camera to detect three points of 2d of these head 
sides by such location detection approach of a head 2. On the other hand, in the subassembly approach 
concerning this operation gestalt, since the detection optical axis of at least three CCD cameras 601a, 
601b, and 601c for detecting three points of the 2d of the above-mentioned head sides inclines to 2d of 
head sides of this head 2, respectively, it becomes possible to set up each of this detection optical axis 
in the direction of mutually different arbitration. Therefore, as not automatically decided with the outer- 
diameter dimension of each CCD camera, even if the minimum clearance of three points of arbitration 
detectable [ with each CCD camera ] is the head 2 of what kind of magnitude, three points of the 
arbitration of this head 2 can be detected, and it can be made to position correctly in the subassembly 
approach concerning this operation gestalt. 

[0074] On the other hand, with aforementioned control and arithmetic unit 700, the image data of each 
nozzle hole 2b -1, 2b -2, and 2b -3 which were picturized by each above-mentioned CCD cameras 601a, 
601b, 601c, 601 d, and 601 e is outputted on the CRT screen of the personal computer as subcontractor 
troller, and acts as a monitor. Here, when the location and configuration of this monitor image differ from 
the location of each nozzle hole 2b and configuration which were set up beforehand, in step S21 of 
drawing 6 , it is judged that the location of 2d of head sides of the above-mentioned head 2 has not 
faced an exact attachment location, and the head justification device 502 shown in drawing 9 turns on 
(step S22). Thereby, each motor of this head justification device 502 drives, and adjustment migration of 
the above-mentioned head 2 is carried out at 6 shaft orientations of X, Y, Z, alpha, gamma, and beta 
mentioned above. And when it is judged in step S21 of drawing 6 as a result of 6 shaft migration 
adjustment of this head 2 that the location of 2d of head sides of the above-mentioned head 2 has 
faced the exact attachment location, the above-mentioned nozzle hole location measurement means 
602 and the above-mentioned head justification device 502 are turned off (step S23). 
[0075] Thus, if a head 2 is positioned in a predetermined attachment location to the head base material 
3 held to the predetermined part of the above-mentioned element-placement fixture 100, the middle 
attachment component justification device 402 of the middle attachment component attachment unit 
400 shown in drawing 2 will turn on (step S24), and the middle attachment component maintenance 
device 401 will drive. This middle attachment component maintenance device 401 has two Ayr chucks 
405 and 406 which can hold four middle attachment components 4 required as shown in drawing 3 and 
drawing 12 , in order to carry out adhesion immobilization of the one head 2 to the above-mentioned 
head base material 3 to coincidence, respectively. 

[0076] At the home position, as shown in drawing 3 , each of these Ayr chucks 405 and 406 are being 
fixed to the point of the chuck arm 407 to two fitting slot 1 16a (refer to drawing 4 ) for setting the four 
above-mentioned middle attachment components 4 on the middle attachment component bearing 
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member 1 16 of said element-placement fixture 100, respectively so that the location of the abbreviation 
right above may be attended. Moreover, as each Ayr chucks 405 and 406 are shown in drawing 1 2 , each 
attaching part (lower limit section) is formed in the shape of a rectangle so that abbreviation 
maintenance of the posture at the time of each set may be carried out and two middle attachment 
components 4 each positioned between each gage pin 1 16b currently implanted in fitting slot 1 16a of 
these two books can be held. Moreover, the Ayr holes 405a and 406a for performing suction and blasting 
of Ayr are formed in the inferior surface of tongue and both-sides side of an attaching part of each Ayr 
chucks 405 and 406, respectively. 

[0077] Revolving-shaft 407a in alignment with said Y shaft orientations is being fixed to the base of the 
above-mentioned chuck arm 407, and with the chuck bracket 408 arranged at the base side of this 
chuck arm 407, this revolving-shaft 407a is supported to revolve so that it can rotate 180 abbreviation. 
Moreover, this chuck bracket 408 is held so that it may move up and down in accordance with said Z 
shaft orientations in the chuck rise-and-fall cylinder 409 which consists of a pneumatic cylinder. 
Furthermore, as shown in drawing 3 , the above-mentioned chuck rise-and-fall cylinder 409 is 
constituted so that both-way migration may be carried out in accordance with said Y shaft orientations 
by the robot 41 1 attached in the stationary plate 410 fixed to the back side on said subassembly stage 
301. Moreover, revolving-shaft 407a of the base of the above-mentioned chuck arm 407 is constituted 
so that a rotation drive may be carried out by the chuck rotating cylinder 412 which consists of a 
pneumatic cylinder of the rotation mold fixed to the above-mentioned chuck bracket 408. 
[0078] If the above-mentioned step S24 is performed and the middle attachment component 
justification device 402 turns on by this, first, the above-mentioned chuck rise-and-fall cylinder 409 will 
operate, and the above-mentioned chuck bracket 408 will descend in accordance with Z shaft 
orientations. By descent of this chuck bracket 408, as an arrow head a shows to drawing 12 , the 
attaching part of each above-mentioned Ayr chucks 405 and 406 descends to the location which can 
hold two middle attachment components 4 each set on the above-mentioned middle attachment 
component bearing member 116. The downward location of each of these Ayr chucks 405 and 406 is 
determined by the location where piece of positioning 408a of the above-mentioned chuck bracket 408 
contacts to lower stopper 409a currently fixed to the lower part of the above-mentioned chuck rise- 
and-fall cylinder 409. 

[0079] Thus, if the attaching part of each above-mentioned Ayr chucks 405 and 406 descends to the 
location which can hold the above-mentioned middle attachment component 4, it will let the Ayr holes 
405a and 406a of this attaching part pass, and Ayr will be attracted. Negative pressure arises around 
each attaching part of these Ayr chucks 405 and 406, and suction maintenance of the two middle 
attachment components 4 each (a total of four pieces) is carried out by this at each attaching part of 
each Ayr chucks 405 and 406. 

[0080] Subsequently, by actuation to the hard flow of the above-mentioned chuck rise-and-fall cylinder 
409, after only the specified quantity increases [ the above-mentioned chuck bracket 408 ], the above- 
mentioned chuck rotating cylinder 412 operates, and as an arrow head b shows to drawing 12 , the 
above-mentioned revolving-shaft 407a rotates 180 abbreviation. Then, the above-mentioned chuck rise- 
and-fall cylinder 409 operates to hard flow further, and as an arrow head c shows to drawing 12 , the 
above-mentioned chuck bracket 408 goes up, until piece of positioning 408a of the above-mentioned 
chuck bracket 408 contacts to up stopper 409b currently fixed to the upper part of the above- 
mentioned chuck rise-and-fall cylinder 409. The top and bottom of each middle attachment component 
4 by which suction maintenance is carried out are reversed by each attaching part of each above- 
mentioned Ayr chucks 405 and 406 by this, and each adhesion interfaces 4a and 4b of each middle 
attachment component 4 mentioned above in the top-face [ of the attaching part of each Ayr chucks 
405 and 406 ] and both-sides side side face. 

[0081] On the other hand, two syringes 431 which have a pair each of spreading nozzles 430 as said 
adhesives spreading means 403 for applying the aforementioned UV adhesives are arranged above the 
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above-mentioned Ayr chuck 405 of the above-mentioned middle attachment component justification 
device 402 to each adhesion interfaces 4a and 4b of each above-mentioned middle attachment 
component 4. Moreover, the heater 432 as said adhesives coverage adjustment means 404 is arranged 
in the perimeter of these two syringes 431, respectively, and it is maintained by the predetermined 
temperature (here about 30 degrees C) which the above-mentioned UV adhesives present the optimal 
viscosity at this heater 432. 

[0082] Moreover, each syringe 431 is being fixed to the syringe bracket 436 by the syringe holder 435, 
as shown in drawing 3 . Furthermore, this syringe bracket 436 is held free [ sliding ] in accordance with 
said Y shaft orientations by the bracket supporter 437 attached in the inferior surface of tongue of said 
top plate 331. This has the drawer lever 438 attached in the above-mentioned syringe bracket 406, and 
while becoming possible to pull out each above-mentioned syringe 431 to the left end side of the body 
of equipment shown in drawing 3 and easy-izing supply actuation of the above-mentioned UV adhesives 
to each syringe 431, a possibility of contacting and burning oneself at the above-mentioned heater 432 
at the time of this supply actuation also decreases. 

[0083] The top and bottom of each middle attachment component 4 by which suction maintenance is 
carried out are reversed as mentioned above by such configuration at each attaching part of each Ayr 
chucks 405 and 406. If each adhesion interfaces 4a and 4b of each middle attachment component 4 
mentioned above attend a top-face [ of the attaching part of each Ayr chucks 405 and 406 ], and both- 
sides side side, as shown in drawing 12 A pair each of spreading nozzles 430 of each above-mentioned 
syringe 431 counter to each adhesion interfaces 4a and 4b of two middle attachment components 4 held 
at the attaching part of this Ayr chuck 405, respectively. 

[0084] Then, step S25 of drawing 6 is performed, the aforementioned adhesives spreading means 403 is 
turned on, and UV adhesives are applied to each adhesion interfaces 4a and 4b of two middle 
attachment components 4 held at the attaching part of the above-mentioned Ayr chuck 405 from a pair 
each of spreading nozzles 430 of the two above-mentioned syringes 431. And if spreading of UV 
adhesives to each adhesion interfaces 4a and 4b of two middle attachment components 4 held at the 
attaching part of this Ayr chuck 405 is completed, it will be moved to the location of EATCHAKU 405 
where the Ayr chuck 406 located in a left side in drawing 3 is located in the above-mentioned method 
side of the right with the above-mentioned robot 411. Thereby, each adhesion interfaces 4a and 4b of 
each middle attachment component 4 by which adsorption maintenance is carried out at the top-face 
[ of the attaching part of this Ayr chuck 406 ] and both-sides side side counter a pair each of spreading 
nozzles 430 of each above-mentioned syringe 431, respectively. In this condition, the aforementioned 
adhesives spreading means 403 is turned on again, and UV adhesives are applied to each adhesion 
interfaces 4a and 4b of two middle attachment components 4 held at the attaching part of the above- 
mentioned Ayr chuck 406 from a pair each of spreading nozzles 430 of the two above-mentioned 
syringes 431. 

[0085] If spreading of UV adhesives to each above-mentioned middle attachment component 4 is 
completed as mentioned above, while each above-mentioned Ayr chucks 405 and 406 return to the 
aforementioned home position, they will be moved by the above-mentioned robot 41 1, respectively 
above [ between the above-mentioned heads 2 and the head base materials 3 which were positioned in 
the predetermined attachment location of said element-placement fixture 100 ] the predetermined 
assembly part. Thus, if each above-mentioned Ayr chucks 405 and 406 reach above the predetermined 
assembly part, each Ayr chucks 405 and 406 will descend by actuation of the above-mentioned chuck 
rise-and-fall cylinder 409, respectively. Thereby, four middle attachment components 4 by which 
adsorption maintenance is carried out at the attaching part of these Ayr chucks 405 and 406 attend the 
predetermined attachment location between the above-mentioned head 2 and the head base material 3, 
as shown in drawing 13 (a). And Ayr is injected in this condition from the Ayr holes 405a and 406a of the 
attaching part of these Ayr chucks 405 and 406. By this, as shown in drawing 13 (b), it is stuck to each 
adhesion interfaces 4a and 4b of each middle attachment component 4 currently held at the attaching 
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part of each Ayr chucks 405 and 406 by at least each jointing of the above-mentioned head 2 and the 
head base material 3, respectively. Then, each above-mentioned Ayr chucks 405 and 406 return to the 
aforementioned home position, and actuation of the above-mentioned middle attachment component 
justification device 402 is suspended (step S26). 

[0086] Thus, if each middle attachment component 4 is transferred to a predetermined attachment 
location and it is stuck to each of those adhesion interfaces 4a and 4b by at least each jointing of the 
above-mentioned head 2 and the head base material 3, step S27 of drawing 6 is performed and a head 
fixed unit turns on. It pushes out to the upper part part of a head 2 by actuation of UV lightguide 
cylinder 620 which the UV lightguide 605 of the aforementioned pair which was standing by to the way 
outside this moving trucking becomes from a pneumatic cylinder by ON of this head fixed unit as shown 
in drawing 14 so that the moving trucking of Y shaft orientations of each above-mentioned Ayr chucks 
405 and 406 may be opened. 

[0087] And as mentioned above, after each UV lightguide 605 has pressed and come out to the upper 
part part of a head 2, said UV light source 606 is turned on and UV light of this UV light source 606 is 
irradiated by UV adhesives of the adhesion interfaces 4a and 4b of each middle attachment component 
4 which penetrated each middle attachment component 4 and were stuck at least to each jointing of the 
above-mentioned head 2 and the head base material 3 with each above-mentioned UV lightguide 605. 
These UV adhesives are solidified by the exposure of this UV light, and adhesion immobilization of the 
above-mentioned head 2 and the head base material 3 of each other is carried out through each middle 
attachment component 4. Moreover, the blast pipe 621 which carries out the regurgitation of Ayr (cold 
is desirable) towards each middle attachment component 4 at the time of the exposure of the above- 
mentioned UV light is attached above each above-mentioned UV lightguide 605 respectively in one by 
the attachment member 622. Overheating deformation of each middle attachment component 4 by the 
exposure of the above-mentioned UV light is prevented by Ayr which carries out the regurgitation from 
this blast pipe 621, and the location gap by the thermal stress of the above-mentioned head 2 and the 
head base material 3 is prevented. 

[0088] Thus, completion of the assembly to the head base material 3 of one head 2 judges whether 
assembly of the following head 2 is performed (step S28). Here, when programmed to assemble the 
remaining head 2 one by one, repeat activation of the head assembly routine which was mentioned 
above and which was beforehand set up so that it might perform like a series of head unit erectors is 
carried out until the assembly of a predetermined number of heads is completed (step S29). In this head 
assembly routine, it is set up so that the justification data at the time of the justification to this head 
base material 3 of the head 2 attached immediately before may be referred to as justification data at the 
time of attachment of the head 2 attached to a degree. And if predetermined time activation of the 
above-mentioned head assembly routine is carried out and the assembly to the head base material 3 of 
a predetermined number of heads 2 is completed, it will conclude that assembly of the following head 2 
is not performed at step S28 of drawing 6 , and the return actuation of each unit mentioned above will 
be started (step S30). 

[0089] At this time, with the head unit assembly equipment concerning this operation gestalt, the 
above-mentioned nozzle hole location measurement means 602 is again turned on at the time of 
initiation of return actuation of each above-mentioned unit (step S31), and the location of said three 
nozzle holes which are 2d of head sides of each head 2 which assembly completed is measured again. 
This becomes possible [ getting to know whether the location gap arose on this each head 2 ] from the 
detection result of this nozzle hole location measurement means 602 the assembly front of each of this 
head 2, and after assembly completion. Then, said control and arithmetic unit 700 compare the detection 
result before and behind the assembly of the head 2 by this nozzle hole location measurement means 
602, and it outputs to said CRT as a result of [ by this nozzle hole location measurement means 602 ] a 
re-measurement judging (i.e., the assembled judgment result of the quality of a head 2) (step S32). Then, 
assembly actuation mentioned above and actuation of the abbreviation contrary are performed, and 
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when it is checked that each unit has returned to the home position, respectively (step S33), the above- 
mentioned program stops. 
[0090] 

[Effect of the Invention] Since three points which these components specified beforehand are detected 
while adjustable [ of the maintenance posture of the components held free / justification ] is carried out 
to the components base material positioned and held in the predetermined assembly location according 
to claim 1 thru/or invention of 9, there is outstanding effectiveness that the location on the space of 
these components can be detected correctly, and can be justified very correctly. 

[0091] In putting side by side two or more same components according to respectively equal attachment 
conditions to the above-mentioned components base material, and attaching especially, according to 
invention of claim 2 Since the justification data at the time of the justification to this components base 
material of the components attached immediately before are referred to as justification data at the time 
of attachment of the components attached to a degree, there is outstanding effectiveness that the time 
amount which the justification at the time of attaching consecutive components takes can be shortened. 
[0092] Moreover, since the detection optical axis of at least three optical detection means for detecting 
three points of the above-mentioned components inclines to the detected flat surface of these 
components, respectively according to invention of claim 3, the location on X [ of these three points ], Y, 
and Z each coordinate can be decided, respectively, without using automatic focus equipment etc. 
Moreover, thereby, even if the minimum clearance of three points of arbitration detectable [ with this 
detection means ] is the components of what kind of magnitude as not automatically decided with the 
outer-diameter dimension of each detection means since the location of the detection optical axis of 
each above-mentioned detection means can be set up freely, there is outstanding effectiveness of the 
ability to detect three points of the arbitration of these components and make it position correctly. 
[0093] Moreover, since the above-mentioned middle attachment component which applied the above- 
mentioned adhesives is installed in the part which contacts to these components and a components 
base material in advance of justification of the attachment location of the above-mentioned components 
according to invention of claim 4 By relative actuation with these components and middle attachment 
component at the time of attachment justification of these components, the adhesives applied to this 
middle attachment component can be diffused along the spreading side, and there is outstanding 
effectiveness that the thickness of these adhesives can be equated. 

[0094] When according to invention of claim 5 the photoresist adhesives which have the property 
solidified by optical exposure as adhesives applied to the above-mentioned middle attachment 
component are used and light is irradiated by these adhesives after justification of the attachment 
location of the above-mentioned components Since these adhesives are solidified, there is outstanding 
effectiveness that the fault to which it is in the middle of adjustment of the attachment location of 
these components, and these adhesives do not solidify, and these components are fixed while 
attachment justification has been in an imperfect condition is avoidable. 

[0095] Since according to invention of claim 6 the above-mentioned middle attachment component is 
formed for the material which light penetrates, light is irradiated by these adhesives through this middle 
attachment component and these adhesives are solidified, the exposure range of the light to these 
adhesives can be expanded, and there is outstanding effectiveness that the solidification time amount of 
these adhesives can be shortened. 

[0096] According to invention of claim 7, there is outstanding effectiveness that the subassembly 
equipment with which these three points that these components were specified beforehand can justify 
very correctly the attachment location of these components to this components base material by 
carrying out adjustable [ of the maintenance posture of these components ] with the above-mentioned 
components maintenance means so that it may be detected by the above-mentioned components 
location detection means can be offered. 

[0097] Since the existing nozzle hole formed in the head side of the above-mentioned ink jet head is 
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used as positioning criteria at the time of positioning adjustment of an ink jet head according to 
invention of claim 8, there is outstanding effectiveness that it is not necessary to prepare the detected 
mark for detecting the location of this ink jet head with the above-mentioned components location 
detection means etc. in this ink jet head. 

[0098] There is outstanding effectiveness that a series of erectors to these components can judge the 
quality of these components very easily and correctly by the way without preparing the new inspection 
process which became independent of the assembly stroke of these components by detecting the 
components location after assembly completion using a components location detection means detect 
the attachment location at the time of the assembly of components according to invention of claim 9. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the appearance of the head unit assembled by the head unit 
assembly equipment concerning an operation gestalt. 

[Drawing 2] The block diagram showing the overall configuration of the above-mentioned head unit 
assembly equipment. 

[Drawing 3] The outline front view showing the overall configuration of the above-mentioned head unit 
assembly equipment. 

[Drawing 4] The perspective view showing the outline configuration of the element-placement fixture for 
supporting the component part and this component part of the above-mentioned head unit to a 
predetermined attachment part. 

[Drawing 5] The flow chart for the first portion which shows an example of the program of the above- 
mentioned head unit assembly equipment of operation. 

[Drawing 6] It is the flow chart of a part the second half in which an example of the program of the 
above-mentioned head unit assembly equipment of operation is shown. 

[Drawing 7] The perspective view showing the outline configuration in the condition of having positioned 
the above-mentioned element-placement fixture to the components set part of the components set 
stage of the above-mentioned head unit assembly equipment. 

[Drawing 8] The perspective view showing the outline configuration of the part article loading fixture 
positioning unit of the subassembly stage of the above-mentioned head unit assembly equipment. 
[Drawing 9] The perspective view showing the outline configuration of the head justification unit for 
grasping the ink jet head which is the component part of the above-mentioned head unit, and adjusting 
the location of the head side of this ink jet. 

[Drawing 10] (a), (b), and (c) are outline process drawing showing the grasping process of the ink jet 
head by the head grasping means of the above-mentioned head justification unit. 
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[Drawing 1 1] The perspective view showing the outline configuration of the nozzle hole location 
measurement means for detecting the location of three nozzle holes which the above-mentioned ink jet 
head specified beforehand. 

[Drawing 12] The side elevation showing the outline configuration of the middle attachment component 
attachment unit for transferring the middle attachment component as the above-mentioned component 
part set to the above-mentioned element-placement fixture to the predetermined assembly part of the 
head base material as other component parts and the above-mentioned ink jet head which were held at 
the above-mentioned element-placement fixture, and the adhesives spreading means for applying UV 
adhesives to this middle attachment component. 

[Drawing 13] (a) and (b) are the important section sectional view showing the behavior of this middle 
attachment component at the time of the above-mentioned middle attachment component being 
transferred to the predetermined assembly part of the above-mentioned head base material and an ink 
jet head by the above-mentioned middle attachment component attachment unit. 
[Drawing 14] The important section side elevation showing the outline configuration of the head fixed 
unit for irradiating UV light to the middle attachment component transferred to the predetermined 
assembly part of the above-mentioned head base material and an ink jet head, and solidifying these UV 
adhesives. 

[Description of Notations] 

1 Head Unit 

2 Ink Jet Head 
2b Nozzle hole 
2d Head side 

3 Head Base Material 

4 Middle Attachment Component 

400 Middle Attachment Component Attachment Unit 
403 Adhesives Spreading Means 
500 Head Justification Unit 

600 Nozzle Hole Location Measurement and Head Fixed Unit 

601 CCD Camera 

602 Nozzle Hole Location Measurement Means 

603 Halogen Light Guide 

604 Source of Nozzle Hole Illumination Light 

605 UV Lightguide 

606 UV Light Source 

700 Control and Arithmetic Unit 
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(57) [£*j] 

MBfe^ft] 'W 5 0 1 TkJt^v 

SMM8 5 0 2 (CJr 0, AyH$«f#3t»UT'SyF2 

^^pISbT^^-y H2©^»«SUfc3MiSCCD* 
/7601a, 601b, 601 cT&iULT, K'Vj/ 
F£#ft 3 KOTSIft^? H 2 ©itt*#ltfi:«0&«»| 
*&. ±8BCCD*.*7<0«»3M&£. R'V 
y h* 2 0^\y h'B 2 d »C»LT-tn-€ t n«»-r*«t 5 



t^j* f^Zr 
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W £ £ , A&tftt8 A£fttt i©K irSfifi£ 4» 
M«» «*f £^LT, «*#J £ «fc 0 &* B j£f -5 SB Ala 

±f5a5p D p^^*ms«ii3 , t<5:BtC'(ie*j6bTffi^-r 

gft(C«#bfctt<£T, ««A©«#s&»&aE<fc3-B\ 
gM©^#4#Sb£3 jftfclfttjttTftilfcKAD. Rfffi 

n a p^J##tr*f-r^Mgl5p?.©ffl^#ttfi:«(Dfi«PB^fT io 
iEii(rfcilfl*f*^6nfcWiS n CDR«iftX«P*t:»r*fi:« 

»*#iti^tc*tt*ffiaw87*-^ £ ux#wr * - £ 

*^i-r-5g|5p a pffliz:*&. 
[M#3t 3 ] 1 Sfctt 2 ©«AtLft#ffifc*V» 

±«3a5A©R-¥ffi±K:#fti _ *^a«r£b& 3 jftS, 
K^p?.^^JCM-r«Sa5p c p<Dffi^#Wig©firSPS 

*tf -5 c £ t-r* assays. 

±!2{^©iH*ttttffiB®ffiBHSfc5fc;fc*oT. ±E« 
**fl * ^flJ b fc±E + IW#J#«5« £ . R« Aft « A£ 

gBp°pffliz:*r*. 
[«f*B5J M^fli. 2. 3, £tzl-&4<Dffl&m±LJ3 

e jig *r b tk«#8"J * sft a * « c t *®m. t r % $t>& 
b tr&*»i \z% £ nut b t^««^j « 

# t *. l^Aft 1£SBp d b •£ 4: ©M ftfcf 
SlBBTfcoT. 

±B«A£ft#£8fJ£©iH:fc&fiKffl:flifc«> bTffiiTf 
«it$nfcg|5B D BS^i3^bT±fegBS*&BiSBgffi 



2 

*D^I££, K8attBM*l¥§fcCJ: t)«»$nfcK3 j« 
©«fflffiBk:arJ^T«»A3m#«##RKJ: D«ft 
Sttfc«aX##K#T*K«A©iH*W*ffiB©&B 

&gBp a Bifc£i£B. 

±E«A*M >^vx 7 Kfr&tt D . ±S8l5A{i 
fitta^SA*, IM>fyn» h^y F©^ FSBKJB 

fiK^nfeEn^-r >^^B±ttiT^fc«6© 3 ^©/x;i/?L 

**fc< £fc3«©H#«BB^*«AT^3££«:1* 

±b«a £ . »« ajm&*# w- e>n^>a5n D oi^ £ 
»« a& £ ©pa i-ssfi $ nfc*m«»« 

Btt»#RK:«fc0, K*W«*«tt*fl'LTI*«&3a9 
fttc«#HS$trfcgl5B a B©±fB 3 jfi*Sft«fflU SSB 

B D oteB^»¥a©^tii^*(c*^^T, a^5iTe>nfc 

^B D B©&5£ffl€T3gBn a p&5*U^R£W-r& C £ £ 
#Si!£-r-5)g|5B D BaiLSB. 
[XBottMftKH] 

[0 0 0 1 ] 

tfSBKffttK i¥b<«, ^b q b£, «9$B a p#ffl*tttt'=> 
n4«A£Kr# £ * . ttff ARtfKtf A£&tt £ © M K 

jrr«ffAftft#&&tfsBfi:Hr«%®T&<&. 

[0 0 0 2] 

a AX^Fft £ * . tt8A&tfttffiA£8tt £ ©W l-SEB 

-flSWJctt. »«ARtf«A£«f#£K* 
ra«JtS15«£S^n^n^> 5 (CJ:DHS-rsffl5:^?S^ 

b*>b^cd«e>. ^©^vihfeJctsEst 

*j*Ttt, ^•v ; ©^i*#H-B#©h;U^(C < J:0, SSA^Jt 
ft(C*f-r^^B a B©ffl^#WiBicXl/*^ba< , SEA 

(Cd;^g|5B a B©fiBXl^^»tS1-^ffi3:*ffi£ IT, KSB 
AS^ASftft t K+(W«firaU« t *. ^tbffifentiL 

ric«A©{t«flt«)«fB*l6l±a-&**fe*«ffl&nTV» 
S. b*»U l©H4*8Ttt. a*4T5n&»fi 
©ffifi»K7&«. «i<$SA0fl4 ©tt±**0»*fc J:o 
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(3) 

3 

[0 0 0 3] fi£oT, ±xE©J:5ftfflp 3 pi:fflp?,Xj#fti: 
i«0i±±!J^»gl3fSn5ut&<, fit?. 
S WCiE*fc&«ll«S:«r> «fc 3 K, *JH 

■sifli^ffisffffl-r* z. tarn * 

[0 0 0 4] fflj£©J:5iC, ±fefflo D p£. io 

\znr^&<Dm.Ktt»\iLwm&<D z. t 

<h ©fiBUBiStt. Kfflo D o i>5ln a p©D D nl tc* £ 

[0 0 0 5] 09*. tf. ±B2SBfiA«. XU ^©ft^y 
K^X=*"VX©7-r Rtf, CCD*/7©I 

{MlfikS-ra £©«&£». 20 

«t o TR*tt 6 ftfc Hlfcft t* K X 1/ C Z> tz tb . Bflk 
[0 0 0 6] WK. ±8S«fi*«, -f s^x y hX'J > 
3) ©fc^Ktt, £©^-.y K©8Bft£8f(t:k:*M-Sfift 

^{^(;:#LT±fB/x;u?Las®iEftftBicttfaLft< 
tt, ^©fflSE^MlcJroT, •£-©#/ X^TLrt^RfcHi;* 

^Hfucexu^****^*. 

[0 0 0 7] tot, dOJ:p^:»3tKJ:*i(aa^j*T 
iS»Sftfflp a p©ffltttt£fT5 fc&Ktt. ±E«ftR^« 

oT6<M*'*8. ±$©ck5ft:*;y-X 
ij >3r©^ y H©*^lCtt. ^©fflp D p£&#:^©g=#B$ 



4 

[0 0 0 8] 

*«v»fc*ft©aa*at-ptt, r8ba£«a£#*£© 

T, ^*©i©ffl©fflp D pffi5i^ffiRO:g», 09Att\ ± 

12^ y Koai^fts^sn^^ia. R'sy k©^ 

-7 KBK*fLTS=ifift?jftrt^ R'Sy Kll^tnt 

(CCD) SfflJAfcCC 
L. £ © / X;P?L©Hfg!©fi>CMi«£Sl 
IStillT, KAyHOXHRtfYi^KllOttm 
S?J£ff otthlZ, WiCCDt)* ? \znm\^T 
!>7*-*XgS*^©ZM*[p]©x7*-*X»trB8 
TitHrt^-^KS^T, !M« • ?£lf8BtrJ:D«JI 
LT, Ztt^ftW&BfH&'l^fi 1 ^ c©itaij«s*tc»o* 
^T±iBfflp a p5:^«:ic*frs±fe^-y h*©^>y Kisy: 
yx;u?Lo«i[«wSE*fT5J:5»c*riEsnT^fc. 

[0 0 0 9] ZL<D'tt&<D<\y K ©£&#&& 

tfgBTtt, ±i3©yx;u7Ltt«ptsifciSbT, ±12^ 

y H ©^\ y F®±© 1 0©/X;l/?LlCfL££"&:b-&T, 
K^-y K©&fi&©£fTo ±IB© 1 -D<DJX)l 

7L©X, Y, Z*ll#fa©(fc«ttIE*fc:&Bifc»SltS;i 
£&T°%2>&. £© 1 0©/XJU?L©fefiS:S^fr 
3. R'Ny HS©ffi^n^lHlKt J;-g>ffi©yX;U?L©fi: 
fi-f tl & J£«t fc tfffl'J-r S Z. £ ft 

[0 0 10] ZOfzisb, £©J;-5ft'\y K ©ffifi^ri & 
WtgfiTtt, ±IE©l^©/X;l/?L©{4fi4a^tt- 
-5. K^\y HM©B«im j M5ie^J:-£.ftfi©/X;W?L©fi: 

T, ±j£o<t'5ftm-ffl!*fe»:«toT/X^?L©tt11*th 

®\Ltzms\zte, H©feB^«e>tr, #<©p#r«i 
©ffliift^, »yx;p?L©fi:««rW-a!i-r*fc«)o«-a^ 
[ooii] *»Mtt£t±©raiHASiic«*ft$nfct>o 

[0 0 12] 

[»H^«^-r?>fc«)©^g] ±IBgW^iifi£f^7iJ6 
(c, M*Jfil©56Wtt. fflSt. K«B«3&Jft*Wt6n 

nstsi«*ot, ±tBffl.?B5if^^^«©ffi 

tC^LT±fEfflp n p^{4BPSSftHffiJ#b^^T. K 

«ffl-r*ctjc«tt). ia!p D p^(;?tt^sa!aoa 
&fT c t 1 1 % *> © T 
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[0 0 13] £©fflAfflft#SKiSHT«. ffifeomiL 

±K»a *»iainii«i:fi»sn4. sift© * 3 k, 

*s6»***3esn*. tot, ±kE©J;3K, KffiA© 

BPis-r 5 c t a» pi* t & « . 
[0014] «*«2©fBWtt. i ©aaaa* 

tSfcoT, BmT tc&^-tt 6 ftfcBBp D p ©f£gBp D p£?## 
<=>ft-£>gGp a p©ii&.^tt ^CfettSffiMWSET*— ^ t IT 

#jrr* z t &&wi£tz> t>©Tft s„ 

[0 0 15] ^CDgBp a pffiSt*&fC4o^T«, ±IBSBp a p$ 
iilr-^^ &fci&#tttt&ft*«A©i&*tt»:m 

s a*ft tt s k owwwuhz m? z> mm habm $ ft * . 

[0 0 1 6] ***3 0JSW«, W*^l Sfctt2©» 

aast3Sr«ic*v»T, ±fea5D D p©(^-¥s±(c^ffi-rf, 
Ka5p a D^^t^-r^Kgi5a©M 

#-tttt{4fi©fi7.fiflS 3 d t i T * "b OT ft 

[0017] ::t*, KffACDfiXOjA^^Mtttt^ 
© 0te-t>U"*»CCD*;*7fc£) *fflV>Tttfflt4» 
«fflg!Tlt iflifi©J:3K:. »jjS*n¥«Ti-*¥ 

® ic» LTmft¥&)®%i^®<D&i%ixm&mmzmiz. t 
7*-fi7>mz&ithi<, z\c>y : 7*—j37,mzm-?z>ih 

*(c«. *Mftauv*iim&:ttai£BtfiB>Bfc:ft:&. c 
ntML. i©SBa«ai[*j*K*t»Ttt, ±t2gBp D p©iwi 

»3tli*««*S-a:fc3t*W«»*ia!*fflV»TKffl5aoft 
^2r^tllTSZ:«tm;0. K3j6©X, Y, Zj^fiLh© 



(4) 

6 

^p n p»5i*S}ci3^T«. l£^p a p©Ztt;£fa©&:fi&© 
CBtT, ±3i©«fc3&:*- h:7*- *XSfSfflUli 
±xE©«t3t, 'J>tz<£h3@ 

o**««»fasffl^T. ±iE«a©ra-¥i5±n# 

**, Rg&p a p©3£©^«{C&BLTbi;3fc«K IStfcHi 

fti: «t o TK«a© 3 fiLZ&m-tz z. tift-egis. < u 
«. £ntz#u ^©*afflfi*i*fc*3tiTtt. ±»« 

a© 3 jSSlfttBf Z>fzSt>(D>J>tz< k§3 «©3t^W*ftl 
^a©*»3t**», MSBp D p©S&ffl¥®lc#LT^ft^ 

seoT. d©«a«asi*j*fc*t»Ttt, K^tB^atcJ: 

^Ttfctti RTHtttt*© 3 jSOflt/MtmEIBftt. #«hj^ 

£©«k3&**S©«AT*-3Tfc, »g& 
o D p©ffilc© 3 UTiE«tcfi«ft«>$** H i*« 

[0 0 18] I9^^4©^B^«, 2, Sfctt 

3 ©^aifl5i*fe{C*5^T, ±§Bg|5a©ffl*-#^B© 
so teBHSlCftfcoT. ±SBS«SiJ^^*Lfc±fe*F B 1« 

IC^B-r-S C t S^ttS fc©T"ftS. 
[0 0 19] Cl©gBaffiS:*ffitC*5UT«, ±!3SBa©' 

T^ftb-r^^iic^B^n^. fcx, ^©^pffflAt* 

SfCckntf. R«a©»*ft»tfl[«»l«El^fc*^4K« 
p°p t * IRJfitttffift t fflffl** Wtttll^ (' «t t> T , tt * Wffi 

40 it* a ft, «»#5W©HJiWJ3*fl;3ft5. 

[0 0 2 0] W*9i5©*Wtt, M«9fl. 2, 3. * 

fc«4©aaaA*i£ic*ir»T, ±ef w«j*««jc® 

*Sft4tt*ffli UT3ttMHtfc±"3THfl;r*ttKt«' 
-r^>3tSf fbtt©«*3ij£&ffl L> ±fEg|5p D p©ffl^#tt& 
B©fii:BSlfi^tc. RS*JBK:3t*!lgWbT«S#a!l* 
Wiit $ * * C t £ 4#m i -T 5 fe © T ft * . 
[0021] -©^ n D pffii?;*ffic*5^Tia, ±EEfiaj« 

so x. ±f2SI5p a D©ffi^#W4B©^fil«iS^(C, R»»^J 
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xzytimto* n* z t ted; -?x> R«*jw*<H^'sn 

[0 0 2 2] fl|*«6 0»Wtt. 5 ©BSfflffifi* 

fcKfcl^X, ±iB*H«#«ttft. 3t**Sia-rs*«T 

[0 0 2 3] ^©(Bftafi5EratK*HTtt. ±B+W« 

[0 0 2 4] »*3fi7©58i«tt, fflfit, ttffia*fft» 
tttt <=>ft£g|$p a p;S[## t ft, RIBiR&tf ttffi A£fttt t 

*ie2:tlAfc^p a pfflilS^TSoT. ±13 
g|5p D p^#^^RlTS©ffi5i^eiC{i«*feLT«Jt-r^g|5 

ft-r2.i®&®ft^®:£. mi®&&m^®:iz£<om$2n 

S t . RgUp n pfiM^^^© fc «fc 9 3 ftfcK 3 AOtt 
ffi&g K i^lr>TR«aS»#*»¥Ri:J: 0 «i# s n 

tzffl&^ftmztt?%mMS' a <Dm.&-tfrt&me)itLwmm 

ft fx 5 gJn D D tI»fg i ft*TT* c i ft<l#i& £ T£> "b 

©x&s. 

[0 0 2 5] C©a5fifflitS*fc*t»Ttt. Kfflfi©^ 
*«pj£SnfcK 3 ±IBg|5 I PBfeg^»^gtc «fc Dtfc 

•msi&swmwse znz>zt\z£-?T, tmm i ©fs?s ic 
fe^t^fcgii:i^^T, K^p a p^#(-^-r^>s 
«■&©*&*#»*&«**. ffi»TiE5ttc{iei^B$n^o 

[0 0 2 6] (D&WIZ. W*^ 7 ©g|5p a pfflSz:S 

OAy KfflKffi2fi£3ft£3 0©/X^?Lft. K'sy Kffi 

«©B#«»*^ft«AXV>* £££#*£■*-**>©-!? 

[0 0 2 7] ^©^p a pfflSgB{r*5^T«> 
3 ffl©H#»«*^&fc*ffl5fl«fc«*ffi^RI;: «t o 

ft£„ ^ntcio. udMisoDRWKfiviTjfi^fcjii 

pJflgtfcS. ^©gE 0 D pffi3zgfiT«. ±C\yl* 

©'Ny Kffil^fiE£ftfda#©yX;l7Lft. b'©& 

miktbfflmmz&vzitLWik&mmt bxmm uus 



(5) 

<? 

©X, ±E»att**tt^an«k0tt'sy Kott«*« 
»^3fc©©*£&»v-£&<j£ft, R'sy K 

[0 0 2 8] '©gBp D pffliz:SMlC*5^Ta. ±E»a© 

^aMSfcSftfc 3 £ft&tb LT±f^p D nXit^^©igai5 

l ?p©ffl*ftm4«ftft^1-?>±K^ I 5pfe»^a^afc«t 
D. Sa5p a n©gUp D p^J#^©ffi^#lt^T«, R^p°p© 

5. fcT> £©Wffitt«lft»*8i:£<fc*«.ft»ftl»m 
0*tiHt*ft±IB«ftA5*lft¥aK J: OifcttT* Z £ 

tiot, ffi*itTf>nfcSKia©fiSft*ij^-e#s. ^ 
ft&««»#a*ffl^T, «ast^7«©««fl:asttm 

TSuiCioT, ig^p a p©*l3iff Lfefrfc 
Sl8^lCKa5p D p©S5ftffifeT§B5.t3IE5ttW^T- 

yi7hA7FlC7h (BIT, *K 

hj ft»*SLX£fc&©S$Affi3it£fi<i:LX© 

[0 0 2 9] r^7h*a-yhia8tl;j: 
0x1*4x6^^7 Ki-7 Mrom^t. z 

h©^p D ptLX©4<H©'\7 h* 2 £, KA5»K2*3a» 
30 -r**i5n£«f#£: 1X0^7 K£j##3£, K^y h*£ 
j##3 t^7 K2 t©MKK«Snp|#ft»«|-r-&J: 
5Kj«BSSnx^7 H3E»*3t4«©ftAy K 

2 *«j#s**fc»©«f w«i#aMf 4 tTtssnxt* 

[0 0 3 0] ±B*a.-, H2»4, E13R^EI4{C^-rj; 
KAy K2©#ffigBtCg*$n5-f>^*-h , J 

a fta LX«S& 3 ft* -f > ft EMSft <t* Ic A ^T«/h 
40 >^»tLxttia-r*fc»©'f >fttHi7Li:bT© 

#I*©/X;W7L2 b i, »yX;P?L2bA»6©-f 
©Btffii5"f 5 >^ft»J»-r4»^y H 2 ©W®gl5!Cffi* 
jXtftfc«iJH»« (^FH*) ICttLXfWPfl^ftij-A 
«fc»©7U*S/y;H475y hir-X;U2 c tft^L 
T^4. *&, §A7H2C/XM2bH ±IBffi» 

(S"J^2^|SJ) tC«i P «t 5 K^tVfft 2 WTt>»ricS ft 
X^-5. 

[0 0 3 1] ±12^7 HS»#3Ktt, El 1 IC^ 

so T^-Ptr, -t©#ffl«*»6*ffi«tClRl^Tft'\y h*2© 
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F®2 d*<RM1-a«fc?K:±IB4'ra«#«*J4£tt 
ITftAy F 2 *fc»<0B&jBi«E'V.y FffiftH 

3 at. KBB*itt©*3l*SjtiSSS-r**l^ 
[6]) CftttTR^-;/ HX»*3ta*iMfceftlc3L»-r 

-v f^w (^H^) ic*fUTm»iiffitcK^T^m«i 

*fLT±fB-f >i7*-h U y 5?*«g»Sn*«fcptcK'f 
y^io— F U K3aS(*3 ©#fflfllfcg*# 

»T*fc»©*- F 'J v S?fiH*:/5f-v F 3 c io 

[0 0 3 2} Sfc, ±E^y Ka— y F 1 F 2 

tt, *n^n4e©*M#J#«tJ4£:fi*L-T\ K^H 

iitMShTt)*. ^©4 J W«^a5»4«. 04K 
*-r«fc3K:, iA 7 H5jlfl:30A7K«HfI3al:5ii 
LT¥frfc»J*SnfcBM&l«i:iB l ©»*#B4 a t. 
K'Sy F 2 <09J»S«*t»*jiSnTI/»*^y FXff 2 

e ©±Bic»bT¥ff K*j«anfci8*¥aJB 2 ©$* . 

bt^^nfcuvss*a&afl:s-a-afci&©Kn«i 
(uv*) fe»iiT*tt»*wr*aw«i:«HB#T»i* 

[0 0 3 3] B2«, ±5*©±'5C«lj«Snfc'\y Ka 
-•7 F 1 Srffi^-iCTSfcJe)©^^ F3.--> MIalSB© 

Hazy F*ait8B©l«*Wfc*J*©-09£H3fc3j5 
T. :©^7F^7HIigiB, H2&tXH3lC« 
-fct 5 C. ±IB^y F 2 . F*«M* 3 . Rtf. *M 30 
ffiH*««4jSft&fc*tt'\y FO.-y F 1 ©«|j£»£i&ft 

*rr*fc*©«fi»*ji&ju 00, s&p a p-fe-y hxf-/ 

2 0 1 0«at7 FSMfcA, B(C{4^i*Snfcg|5p a p^ 
Wl 0 0 4««ftty F^iA, BL Kffia-fey 
FXx-v2 0 l©»A#B«fi:CtOWTffia»3|-r 
S££©^p D pj§*teJI&i£««2 0 2 t, RteA#ftffi 
(tClC»3ISnfc«a»«j&ai 0 0 SK*fl.-fey FX 
r-y2 0 1 iRSIiflty hXf-/2 0 1 ©±?j©gB 
p a pfi3i7>^-^3 0 1 £©MT#BrSfc*©«fli»* 

»*i»it«i2 0 3i3&»6ft*»jHra#atUTo» « 

A^iia- y F 2 0 0, ±flE«fiftjtX7 L -S?3 0 1 ± 

iz±^Lrz^mm^mi o o 

3 0 2t, ttffifijffff ft* 10 0«M 

Ltzffl&mmwimiKmmffi3 o 2£issBp D nffl3x^-v 

3 0 1 ©i&A#*»*lfcD <hgBp D nfflS£glHiE (B 8 #38) 
t©F B lTffia^ibtT, MfluXf-y3 0 1 ±T© 
M3$p a p}£*t?&JU 0 0Offjhffi«*fi«PS-r*fc«)<3!) 

3 0 3 L &EffiA£ttfejM& 
Bf§g$lfl§3 0 3l:iOSS^1^5MMfeil 



70 

f©3 0 4 £a>&&*«5fl»*tea{S«ife*a-.y F 3 

0 0 , ±K^p a p^«^flr 1 0 0 fcftfiife 
»anft«ttT. §£g&p D pJ£»cteJI 1 0 0 ttyhStlfc 

4 o 1 i o o sty hsnfcAy f 

2 t^7 K3£»#3 t©MOBf3tO«*«W'BMtfc. K 
f IWff»flW«»«*4 0 1 £^iljLT, ttfMSfttf 
tt«#**4 0 1 C«*SbfcK^W««Fa5»4©«*# 
tt&B £ MflE-T * fc * © * fflft&tttt&ff MS WK 4 0 

2 t, tt<t>IHft»VtffilJ»Wf|4 0 1 l:ffiJ*SnfcR«fi 

n«»»» 4 ic» b t , u v«* jb * ft*r * fc* o» 

tJ»a*fft4 0 3t, ii^i«fg4 0 3l:J:0 

»«t , w#»«»4fcft*sn*uv»#jiB©ft**fep 

OT«fc«ratt*flfa:ffraS¥ft4 o 4 t^sfc** 
M«JMMH*»)*Wa=y F4 0 0, ±fSg|5p a p»«gf&A 

1 o o««*ffiit«tttfi:«*«)snfc!KJ8T?, Kffia 
©^y K«»fft5o 1 1. ±effia&*tejuejtfi*i 

3 O 2©»»#|6|£ s l I fT£X|*<!:. RXttKfcfLTBX 

-r^YWi, zwtfc¥fT^#^i6^ip], cn^>© 

X, Y, Z0D#**|5HE"t«^fr4o. 0, r©&lsie 
^<h©6*Hl^|PlC±IB^y F«»fft5 0 1 
T, K'N-y Hfl!»fft5 0 1 fcffitfSn&'v.y H2fflfi 
■«Mfi*r«^««!>^9 FttBMSWftS 0 2 

•S'sy ^ammm^—y f 5 0 0 . ±tB^\-y f 2©yx 

;U?L2 b $t»l-ri>g5p D pfiita¥a t LTOC CD* 

0 i©«aiufciaiftx-^tcatJtiT. m^©y 
x;p?l 2 b ©ftB^tra-r 5 / X)in&mmmmWi 6 0 

2<h. ADy>7-f bfH F 6 0 3 ^LTiCCD* 
^76 0 1 ©^ftl*f*t^5y XJU7L2 b^iitSft 

j6©yX;i^?Lflg^il6 0 A t, uv0^ f 6 0 5 * 
^bTer)t©«*#^ffiBf*»«anfctt»w««f«»4 

KUV#£M»-r*fc«>©UVft«6 0 6 fc 

y xvuTuasfHW • ^-y fbs^-7 f 6 0 0 . sz>\ 

SfJffll^ff -5fcJ6©*;X Fn> FP — 5 (->—• y>1t) 
ttWfSl: «t 0 ft <=> n^B#x- ^ A: & Zf\z 

170 OSi'TMSntt^. 
[0 0 3 4] ^(C. ±12^ y FffiuSB©SI5iPp 

ff7D-©»#^p^5Ali. ±IB$iJP • i«M17 0 
0©ROM^i*lififtffiitnT*0, ±Sa-7 Ha 

oTX^-F$n?>. 
[0 0 3 5] ±IE»fpyP^7A^X^-F-r?)t, * 
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•f®mw>'fcW)tttfmftt<nz> Uxy^si) . z<dw 
««je»fpic«t»3. WjfiU3t#3.=y Fa^tven*- 

K£l&f£fcJ:oT0 3£*Tfflfi'tey hXr-y2 0 1 
lOOCWLT. *^l/—5>\Z£.r)'\y F3-—y F 1 © 
[0 0 3 6] ±BES|5fi«*J&ft 10011 ±13^ y F£ 

fflt, R'Ny FXmi£«#«fc&«ft»Sn;fc'\y F£ 
«f#K:»r*±B^ry F* 2©te«WSfiH*£fl*«-r* J: 
5 ICR's y h*2S^*-r§'\y R"\y F3£ 

#fl^ft«K{fc«ife«>Snfc'Sy KX»#3 {£*rUT± 

[0 0 3 7] ±fB^\y F3Ejf#«#SBH 03, i4R 
8 \z*-T =fc 5 ic, SBffilf l 0 0 ©H#JcoffliJ1S 

ioii:itsnfcisittio2i, issiiio 
2 id*f[6jr-5 «fc5 i o o ammmoto 

mi o 3K»bTfflj!BftfcE«anfcBi»s«ii o 4 

<h. ±E&««1 0 1,10 3©;&^±g&©l*l<BiJICH5£ 
$nfc-*KD^yyy F 1 0 5fc*0fttte>n*i¥T« 
Ml06t, -fey hSnfcttJ8©±K'sy K3£«H*3* 
#L±tf5fcse>©R^ n a pJ§«teJU 0 0©&«1 1 3fC 

&W2ntc3m<DW L±wmt 1 o 7 it-M^nx^ 

*. ±KB£*SW1 0 2£pIIMIttl 0 4©n 

S«, ±E"\y F£«P#3©«»*llS3 blCiSc^LTR 
'Vy K£fc#3£ffi«»»@«EfcX#-r*fc«>©#7- 
7 P U>^*ft:<Hij(-^tte.tl7 v C'\-y F*3.-y Fj£» PF0 
©nStl^SK»J«SnTt»*. ±f3J?TSB 

0 6a*l M^y h*X»fr3©KJB»*S3 btS^O 

F $ EM* 3 © H HfiiJ Cgfiftt 5 fc * © * - h U y S> 

§^7^7 f 3 c icWf^-rsi-stcWritsnT^*. 

[0 0 3 8] ±B*IIWS1* 10411 fflK 1 0 3 £«S 
LT, M«*l 0 3©n3Sf»CEBSnfc^7dry F 1 0 
8tH3£*nT^«. |[7 , 7^'yM0 8li ttiMfil 
0 3©n«tH«Snfc*&©!/5iry F 1 0 9 i, n« 
*0 3i©IKJKHfc£anfc£*fcl 1 OtCckoT, KpI» 
SHI 0 4©ffl7j|S]t¥ff7^7j(S]lr}f!ljSffi(cffi5:3tl 

t^*. sfc, ^7^7 f i o 8\z\t, 0&M11 i o 

Tt»*. WCfv'ry hi 0 8 ca, ffio^y^ 
F 1 0 9 fc^&nfcrt^a©;^ F?l 10 9a £\RaL 

[0 0 3 9] ±8E'\y h*3t»#3tt. ±i£©<fc 5 KUtffc 



(7) 

12 

tyhSns. t^y F*£fiM*3©-fcy MCfcft 

oT, ±fBSflHW\*-l 1 2#, ±IBn-f;i/A*^ 1 1 l 
©#*tKbT*WftlK5l*»n. ±BB^y^ry F 1 0 9 
©tf-f F?L1 0 9 aOrt^lBKilRlkSn*. ^n}C«t 
0. ±87*5^2/ M 0 8 *^LT±E5Iftg(l 1 0 4 

i o 3 ©n#fliK£te-rs. z^mmm 1 o 4 

OM:±t). S"ISiIi 1 0 4 tHtSi 1 0 2 io 
*tftB©lSffflSgl» R^y F$J*ft3 0»iiS3b 
10 ©*;M>S<fcD ~©tt!»T, R'NyFXJt 

# 3 onfixoffiMMS 3 bzmfemmi 0 2ic«^$i± 

5£<hfclC, ±8B»f^UA-l 1 2©#-f F?L1 09a 
©*^«5^©ff±**l»bT, ^7KJM3©fi 
ffl©»Wl*S3 btC±fBpJ*!)MWll 0 4S*^5. 
#(^T. ±f3Jg«l 1 3(rES$nfc3fi©Jf L±tfgB 
'»107t. RpJiftMtt 1 0 4©«^tH«fc|*f^bT 
Rff«©iSStr-ty ht5ttt)i:, — *f©^y^ryFl 
0 5 fc±E*¥TaW 1 0 6 rjWtT. K«»T8B# 1 
0 6©S§g^l 0 6 a(C£9, ±B^y F3£##3©# 
20 - h >J y v^Jt^fy y-y F 3 c SffEtS. 

[0 0 4 0] CiniCiO. ^7«^3lt ±13 
'Ny h*^«p#«J#«tcJ:D. HBfp««fe*l 0 0©FrS 

©gB&n&M^Jd^nx-fe-y Fsns,, d^x% ±re-\ 

y H3£i*«:««F«tt, ±^©«kyJC, R^y F 2 
«7j(6]lrffi^»3^S7c«)©'\y F3.-y F^ttilS) 

m\z, ±mmi£®m 1 o 2 t^mmm 1 0 4 tt, ±e 

^y F5»#3 0)f»iS3 b*«^l*-r««t'5tC« 
)**ftTl>*. tiEoT. MS^mtt 1 0 2 t pI»^W 1 

0 4 t Sr. R'S y FS^ 3 ^©'s y F 2 tt^f 

(C^tT-S^y F2©&SSt*€rffifeTiEffll(CfT'5c:<i:dt 

*1 0 0©/£«l 1 3lcE«$nfc3fH©tf L±tfSB*J 

1 0 7JC«toT-€-0»ffi«*«^«FSn*. cnirj;0, 

[0 0 4 1] ±fB^\y ±33— ^CDfflJ 

« 1 0 1 . 10 3 ©■S«f*«ffilC*«fH£Stlfc'sy F 
X*atWi 1 5T-IsE^nti^. :©A7 FS^SCW 
1 1 5B. ±I3^y P^d9flc«19ff iZtiLmVObZntz^ 
40 y H^«f#3 t»l/T. ±13^ y F 2 ©{iBilfi®^^ 

*ffl5Wl 1 5tr«. 03, 04S:I>*0 7tr^-rj;e>tC, 
4i©#Ay F2©^y FS^2 e*^KS^tl^4P© 
'sy FKffiffi 1 1 5 a t. R^\y FISB® 1 1 5 a I:a 
y F 2 *tR«3nfc«*T?K'Sy F 2 ©< >i7tt*&»2 
a^t5K^L115bt, Kv;F2©7^-> 
7*^7 7 7 hy--7*;i/2 c SriK^T^y— ^l/*y-y F 
115c i«^niHS. ^fc, :©A7 
Hi 15 \$, *®^y FKS® 115a lC#^\y F 2 
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[0 0 4 2] ±®(D£ylZ. iO'V.y h*3£*»«, ±BE 
'Vy K£*8MJ 1 1 5 ©&^?L 115bl:, R^y H 2 

•7 K3t*«tt, R'x-y YWLWM 115a K 2tm 
■ SilfcttttT, R'x-y H£*«*fl 1 5(Dir-7)l-# io 
{r?M15c R"Xy l { 207l'*i'^77'> h 
y-7*;U2 c *«JRJW3tl*«t'5lr«|j«$nT^*©T, 
*Jfi-r«^y 5 0 1 fc.fcOME'S? K2*jCS 

fSBSt. g7l/+y^777 h^-7"^2c*SKA 
•y KJB#*»5 0 l<0ffl»»flso»»tft4Ciil«ft< 

[0043] ±m*rm&mi5;&mz, ±m^y 

*SB# 1 1 5 tra«K. 10 1, 10 3ffl£ 

*±«KJ*»H«SnfcJ«Rl 1 3 tWTffft**©* 
Mfiltttf#£Ktt# 1 1 6TM3nti>4. £©*|RJ 20 

16KB. 03, @4S^I7l:^ 
-r«t 5 t£, 10 1, 10 3 tSXT -5 2 #©spfT& 

1 6 a#»*anw*. &«£*i i 

6 a^llcH, 5#©{iB&#>fc?>l 1 6 b KMZt$ 

0, ±E©ft+M«i»««4H. ^©?Bl©&*#jl®4 
aJ0*«&«ft«>e>l 1 6b(C, *2©»*ffffi4 bj&« 

1 6 a©js«^-tn-€ r nsfr-s«j:5fc, ±ib 

T, ±E©*«^»1 1 6 aOfflMi^ffMe. SIX, ±fB 30 
©#&Sft#)t?>l 1 6bffl»i ±ttt$>m&mffi 

» 4 «i±e>t>mfl»»«w^*ffti' 1 1 6 ±tc-fe 7^n 

H 3tMH2 K»T ««*IW»»aBJ 4 ©ffi^ 

nnio, «3£-r*'t'M«j#«»«j#««4 o isot 

Rqftftffi#&BMfittM*4 0 2KJ:*#*M«J3aMf4 

4 o i&tf*mft&ffi#&BMfiEWift4 o 2©«j*atf 

[0 0 4 4] *fc, ±G8A*HKftA 1 0 0 tt, 04S. 
tfH7lC*-r«fc'5fc, 2*©7f-l'l4i<E«l 13 

©gBp a p&«SteJl 1 0 0 fCttLT. ±15^ y h*a~ y h 1 
-7M ©ffiD^LSfP©ffij£{t£H-5 

t%\z. ±ib/ x;mfi«was • h 6 o o © 



/4 

M10 0 ®fl££ 1 1 3 Ktt, igB'X-y 1 1 

5 0T#«{fcK:Hn 1 1 3 a^MSntfe?), R-jfcf 
S^y H«»?a5 0 l©Ay F£J#&3©«ffi«ftg& 

(C, ±fB'x-y l«iB#^R5 0 1 T, 'Xy K£##3©W 
iBflJ^S^y h*2£ffiftf *£<fcfc«fc?). R'Xy I* 3d* 

h 6 0 0©K7"7 h©ep3g£5IC[p]±£-t»- 
SCtiRttftSttfel:. M^-y K^-'y h 1 ©>h 

'x -y 3 tc*f LT, R'x >y h'£## 3 <D±JsMfr 

"E.R'x-y K2*»*#^*«fc'5tc«lriEUfc«^Jctt, IS 
'x-y F3dW*3fl!>«'\y h*®#MPgP3 d (B4#l) 
Sr. R'Xy K2©^\-y FS«2 e ©*££ <fc D < 
»ric-T*i^S***S. ^©«^(C«, R'X-y 

KiJ*#3©^y H«j*83 a ©X/'S 
R'x-y F£J#& 3 d^^<b-r-5 £ t fete, R'Xy F«# 
S3 aW'X-y F2©ffi£H$g7W£TT&,> 
[0 0 4 5] ±j£©J:5£LT, ±£ffiA£ttftJU 0 . 
0 ICN-y h*n.^-y h 1 «Dft««aUfiS-t y h 0 
5©7.^-y^S 3*^ff 3*1, ^U~^tdJ;ORSPo!. 

^e?&fti o o©^ii£ii#}$-tt3fc*©2fi©7;?- 

HMyfSWL SW24S. B§|s|BttCON Stlfc^S 
*»3&**!l»r$n*. C02fl©X^-hX-f7fSWL 
SW2I1 ^*«M*SftoT*fPbftt»tON 

L^^^^tc, H3(c^-r=t5(c iis^sf^BT 

T. MKIBfl-fe v h7,r-y2 0 1 ©i^S©^p D D -t -y h 

SMiA, B©jfi^tc-€-n^-*niB«$nT^^o -ntcct 
(c, ^©pj»j^tc^-3T^-^i/-^©^^#^ix*n^ 

[0 0 4 6] ±fB©#g|5p 3 p-t-y hgl5{iA, Bfflfsjtl^- 
7j©2e©7.^- hX-f 7fSWl , SW2^*B§|^B#(C 
ONSn^i, ^.S.^«?&*1 0 0 2r^iiT^fc8?)©mI 
IB^p a p^*?&^^l«« 2 0 2 © 2 ^©^fl:^ii-> U > 
^2 0 4 a, 2 0 4 b©^^©, gSt^Mty hffi 

6 ikbj©(I^:±, 03©£^st7h 

SBftAt-rs) «?&AiIyU>y2 0 4 a^ON$n 
& Ur77'S4) „ 
[0 0 4 7] ±E<B&J&a»2£v'U>^2 0 4 a, 2 0 

3siXEi7(c^T-> , j>^-f k«i 2 o sicfn^na 

«»tteftfcKRSftTlr>*. KS/U>^< KW2 0 
5tt, ±fBg|5p a p-fe >y H7r-y 2 0 1 ©S^-f KOTffl 
HlS0#^6nfc-»©X*l^5^y h2 0 6»C«fcO, 
KSES-fe-y h7,r-y2 0 1 tTff K^StlTU*. 
±IB© : &^fl r #S|->U >^2 0 4 a, 2 0 4b 

0 0^&Mftfe«MT?.fcJ6©^?&A«B^2 0 7 a, 
2 0 7 b©T§C(C, y'J>^7*7i-7 h 2 0 8$^L 
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t, ^n-enssesn-c^-s. 

[0 0 4 8] CUT, ±EO*l6ftM^2 0 7 a, 2 

o 7 b(j« ^-n^nn-Writ©**^!^ ft i oo&t 

±, EI3©£3r©a5p D p-fe-.y hSPfiAffltc4t11T*}i&ft« 
B#2 0 7 alCO^TO*|ftWr*iiff*. Mfeft 
«fi#2 0 7 a©±®©IB§>f*gBlea, 
jj*T«fc"5K* ±EffA« 1 0 0©J£«1 1 3 ©G3 
;££Ki&JI*«#2 0 7 affl±I!:tltt, & 

ie-rs^n a p»«^ft#i^«^ 203 209 .0 

*<S»*4:fc*S©itR«**fcHQ 2 0 7 cjWBjSS 
nt^2), 2 0 7 cOWHJca, 72V)lWtfr 

6**»ftfS«*2 1 0**5l»3Wt6tlTH-5. cntc 
«t 0 . KffiAftttfeA 1 0 0 ©«Bffl#, ±fBfeft*S 
^2 0 7 a©±BBJ;Dt)«*»K:i6S<A*«t'5k:«lj«Sn 
TH*. Kii&ft««S2 1 0©H7K'*tt*W« 

£&fr©3#©«fBfca. ±fSa5p D n^«?&A 1 0 0£fi 

2 1 1 m^mms * 1 0 0 1 1 
3 ©3#©«ig sic, -tn-enRi&j**** 20 

2 0 7 aO±Bi:i)£3nTH4. Sfc. ±ffiJ&ft«B 
&2 0 7 a©T®©IHPBJca, ±IBgSp D p-t-7 h^f-y 
2 0 l±IC*3&»*lfc2*0»*««#*-f Kl/-;P2 1 
2 tC*fUT«»i«EK;«^-r* U—JUtf-T H 2 1 3*»* 

nfftBRsnt^a. ±E2*o»sti^'f Hi/ 

-;U2 1 2 «. «TEO->U HM2 0 5 t¥ft\Z 

BKSftTH*. Mlc. g^«i^2 0 7 a©^l: 
a, mh^WM^2 0 7 a*fi»»LTff±L/fclK<0±K 

tfA&*ttfti o o©mtticj:*«»*iHjh"r*fc*© 

[0 0 4 9] ±JCOJ:5fc«ricSnfca5aff«Ji&»»3l 
*#f 2 0 2 (C J: 0 , ±C»*»a-> 'J >^ 2 0 4 a ©O 
N Uf7^S4) CioT. ±SMtl^20 7a 
*«. 0 3©gB P D p-t-y htiraAfr&feJUWVffiCKAtt 
T^ftStlSo f LT- ife»IyU>^2O4a0 
->'J y*f-Jv>rv h 2 0 8*«, ±IH«A-fcy hXf-y 

2 o i ©w+jfeajiciwtsnfc^'j >?#±mt2 1 5 

tcS«rf-5£ttcJ;oT, K»JM»Si^U>^2 0 4 a 
OfMfcWFikSnS. ^©f&A^iI->'J>^2 0 4 a© 
fMMFJhffiBtt. f£teft&i§:> U >y 2 0 4 a jfttffJhU 40 
fc«»T, ±te?&ft«S# 2 0 7 a ©MP 2 0 7 c ©m& 

*&mziz. tmw&mmfemg-mmm 2 0 3 ©?& 

[0 0 5 0] C©=kotCLT, ±teg|5 0 a pif «E?&ft 1 0 0 
*«±E«ft-ty hXf-y2 0 1 

£SK»$'£T3±f2tejy¥JEglW2 1 4 tc <fc3Mg|$p D pi§ 
0 0fc»-r*#ffitfM*S*V5. Jfc^T, ±12 
Sn D pllfeft#Kli 2 0 3 0ftA*R& 2 0 9 £#|S$ 
Si*-*&*©J&*#I*>'U >^'2 1 6#ON Ufy^ so 



S 5) StlT, RfeAJU*#2 o 9*«±#sn*. ±fB 

j&a#»->'j>^2 i 6a, i7->u>n'M3n 

T&O, ^©ON/OFFtCtoT. ±f2teA#|S|#2 
0 9«DJ»#T*5|»«»#2 1 IttWfc-t^&O 
l:i«SnTI/>5. C10!)»ft#|»S/U>^2 1 6tt, El 
3SD!@7 tc^f £5tC> ±IEWft-fey hXf-y2 0 
1©T®(C, y>J>y^f-2 1 8^LTID#lt?) 

[0 0 5 1 ] ±teteA#P$->'J >**2 1 6A«ONl/T± 
tE?&ft#|S$£2 0 9**±#"TSt, RfeA#|5$£2 0 9 
ffl±Il:Sy^nfc?pMB^tf>2 2 0^, ±BE8B 
p°p*g«teA 10 0 ©JS« 113 K#fcnfc#ftfl:fiifc«> 
?L2 2 1 ICtfc^bT. 2 0 9±fc»AI&« 

»^10 04«ti!iftftSn5. f LT. £©teft#|S$# 
2 0 9©3Efc4±#fc«koT. f&*«B^2 0 7 ail: 
«B$nTg|5p?,-t-y hX^-^2 0 1 ©j&A#»«MiC 

£f»&3ttfc8AWRttAi o oa«, KJ&A#»ft2 o 

9±l:t«oT, 0 3tC^-TJ;5lC, WMtyhX 
T-/2 0 1 <D±.^\ZWLtfhnT^Z>W>&>UtLXJ--i? 

[0 0 5 2] ±fegBn D pffl3:XT— y'3 0 1 ©BS^ffcgBtC 

a, 0 3 s^ia 8 tc^-r «t 5 ic iiMsiif&no 

0jS«»Dfttt&n**£. ttfflSA&ttfcAl 0 0*«#» 
Sn*»*IHMMtD*»6mB'S5» Kaz^ h 1 ©&« 

figgBS© ia*a:T **ff ton s asa ffistwtt e * t \z m % 

ftStfe*-r*»*»«oH:«W*:#*WP3 Ola* 
jBfi&snriA-s. sfc, c©gi$A»iL?;5 L -v ; 3 o 1 © 

±ffi©±EMP3 0 1 a©ft¥*|S]OiflJglclt RgB 
A&ttfeAl 0 0©ttna«»-fcy h^f-/2 0 1 ±tC 

teMift*i-7 h 3 0 0£#< Kt5fc*©2*«D 
¥frfcJl&A&Bft«>;tf'f HI/-^3 0 SMRRStlTH 

[0 0 5 3] 3Efc, &teft&B&#>#-f Hlx-;P3 0 5 

ttt, ±E»aa3ix7— >?3 o i±K±#L/ts$p D pfg 

0 2#tt*#»t&ftfc»JUB»it3 0 6*», M^ftffl^ 
#3 0 6©TB©EIStr^D^ae>nfeU-;^'f h*3 
0 7^LT, ffia»»g«EK««SnT^*. d©?& 

ftffi^^ 3 0 6a, ±GffaS4K»A i o o ©#P$igs& 
*Htr*5*? 1 v>*;HKttfc»fi£*nT^*. 

^©feftffiit^3 0 6 (Cli4#»t&n«ffiAflMfittJUe 

mmm3 o 2a, ^?&ftffijt#3 o 6<Dmm\zm^n 

[0054] ±EHenjmf3 o 8 tea, KffAff* 
f&Ai o o ©*ffl©fflijis i o i izw.k> mi ZtlT^Zfo 

fflmWl 1 8K«»t6fc2 00*iE«f?Ll 1 8 a (El 

7#hh) c-€-n-^n«^-r*2*©i6AiE«ft:>3 i o 
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***KSnT^-6. ±fBBl»?&AffiJtaJ« 3 0 9 

\Z\t. SftAffi^l 0 0O?«J«©ffl1Rl 0 2\zm 
K)ttV*>nT^Z>&fc&mt 1 1 9(ClSlt5>fclO0« 
ffi#?L 119a tC«£T3 1 3 1 1 *» 

SRSntHS. *7i, ±fc«JIiJ&JWB#8W 3 0 9 
tt. I7->'J >y*>6ft5M«»->'J >^3 1 2K 
«fct), ±BH36»JW5»iWt 3 0 8 K**LTitjg-f 

M,iR&mt3 0 9 fit. ¥£. *® 3 1 lflt 

K. ±fBteJlffi#£3 0 6©^mF<MtC&jlLfc{4»fC# 

il{&«KfS«L&tt«T. RB36i&*ffi«PlB« 3 0 8 CD 

s-i&iWE#tf>3 lot, «?r»ij&*ffl*NMf 3 0 9© 
f&jyme> 3 1 .i ±aBS££ttte#i i o o 

Prffi^-^3 0 6CDP^PBB3 0 6 a«^ntl^.. 
[0 0 5 5] *UT. ffim<D£o\Z, i5©XT7^S 
5*»*tf*nT, M#»'>'J>y2 16*<ONt4 

1 0 0 ©±IB©&«ffi#?L 118a. 119a 
C»LT, ±!3©#f&jMe}#lf>3 10,31 l&ftffl 

r*fflttK:. ±tm&mmWiM ; 1 o 0!W&-Ltf&ftT 

{?lt£ns. £©«fc5KLT, g&n D pf£ite?&* 1 o 0 **Ji 
i2gBiSfflftX^-v J 3 0 l±©f?h£©il&#WMMMiDfc 

T, ±ffi»Affi«F>'U>^3 1 2!iiONSn§. 

[0 0 5 6] Rf&ftfflJ$->'J >^*3 1 2^0N$n§ 
<h, ±KpI»«r*ffii*«tt 3 0 9 *». ±fB@^fe*ffi^ so 

«fc o , ±m&&mm,mm 1 o o ©&«}c}#?l 1 1 8 a . 

1 1 9 a(C, ±IE pJmmMmm SM* 3 0 9£tf±fB@3t 
3 0 8 ©&tejye& fcf > 3 1 0 , 3 1 1 w 
i^lT, ttfflSAftttfeAl 0 0j&<±B2ifeJWE9#*3 0 
6CiBJ#Sn«. -CD^fCUT. ±Ei& 3 0 6 

^©p?i5p««^*i o o ©«&#!£ 7T5£. hi 5 ©x 

;U3 0 5 Ci8-3TRj6ijC»# 3 0 6 &&ft»H£4i 

tztf><Dm&®&&wtmfk&mmmmm 303 40 

■^mWi^-^ 3 1 3*«ONSft4. 
[0 0 5 7] ±fBp%*fflf#-&fg»J ; E-? 31311 0^ 

'T*«t'5»C«J«SnT^* (0 8#P,) . :o^-m 

h 3 1 5#J*£SnTH4. fLT. C©# 
-^t7h3 15ll ?t>^M©JeS^7^7H 

3 16^lt, ±«E»ft«ns^3 o 6±KH3£3nT 

^-5. Sfc, iKJ&JMeKNrlKl&t-:* 3 1 3RZfi#- 



ifiit^T— y3 o i <D^<D^wimR^M<o^mzm 
»sn3ta5SE:«©xi#««3 1 7 (^wmtt^a^) 

&«3 1 8©^ffi«&tf*f|0*atlEa9:E^3n&tt 

5«*f 3 i 9 tt, -tn-eniBiasnT^a. 

[0 0 5 8] ^fUC^O. ±3£©<fc5f::. 15 07x7 

7t>mn^nx: m^msmm^-* z 1 3#o 

N$n, ±fB#-;U*v3 1 4^IEfe$n-5t, ±IE?& 
*fflj#£3 0 6**, ±Ei&JMfcHtfe«>;*H Kl/-;P3 0 
5lC»oT. ±fBgBp c pffiiI7.'7"-> J 3 0 1 CDftMM&M 
SMS. LT, £©i&a«!J##3 0 6©»ttKJ:r). 

rj&jmbj*#3 0 6 »cffi»snfca5a»*»a 1 0 0 

RgBp D pffiS:7.x-> ! 3 0 1 ©i&ft#»BHaDa»5ffl 
,Ppffi3igp{iEIC^|i!j$n-l). £©J&JMB##3 0 6©» 
WftBte. RteJMB#fJ3 0 6±fC@^£ttfc'J^7X 
^r-;U3 2 0 ©#»*£. ±fBo?p 3 pa3i7.5 i -v ; 3 0 1 
±t@3esnfc^dr-;HtaW3 2 lT"fi-«!iU RX^ 

-;pttsijg)5 3 2 1 ©«-«gffiic*tJt»T, mmw ■ mw 
mm 7 0 0 ic=k 0 . ifB^jyeft^iM^-* 313& 

O N/O F F ? % Z. t l;<t o T«»6TIE*ceaS tlT 

[0 0 5 9] ^©cfc^tCLT, El 50Xf77'S 8 iZ^ 
T«fc 3 K, ±lB»JWe#"& 3 0 6 *«Bf 

E»rsnbsn^53&»*«2pj»ran, Rj&nffl«ptf3 o 6 
tfmfeoffl&MiLmiLEiz&mznz t, ±iBj&j*«# 

•^ffiidt-^ 3 1 3*50FFSn5 Uf'^S 9) o 
IftlCiD. «j&ftm-&3 0 6 fCffl&£nfcSBp a pi&»c 

t. m&&&MWim i o o csssnt^!; h* 2 , ^ > 

0*^ffSnT, fl3IB^-y Ktiiiil5 0 2©Ztt 

[0 0 6 0] ^©Ztt^Sjfieillfit-^ZM^, 09 
\Z7hT «t 5 fC, ±IB?&*ffiJ#^ 3 0 6 C^UTitS z 
W^[6]lC»oT. ZM&mi$5 1 0£±T»i;*-t!--g>J:5 

t«<jKsnx^-5. sfe. ^©ztiii^iiieeps*-^ 

ZMte. ±fBf&Affift^3 0 6©»»'^|S]t5PffttXtt 
*f6], Rtf, ±13 Z tt^i^lc^ Yfft^rr6]lc: 

SY|ft^«j#5 1 1 CB£3ttTfr>«. Mtc. d©Y«i 

fiBiafi^-iS'ZRMtcioT. r*f^tclsieatisz 
ffl(Hie^5 1 3»CH^SnT^«. MIC, ±tizw&m 
^5 10tC«, ±f2Xitt£|5]i|!K>t , 'k£LT, XHHIE# 
5 1 4?r a*fa\ZMfc2lt%tz®OXm®fc®:WWim : Z 
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ilt - 9 X R M Cfc r> X aJsfaiZ®fc£ t\Z> XttHiK 
fc5 14fctt. ±BBYta£gHE4»&£LT, YWEMEf}' 
5 1 5*j3#fafc@fi£-&Sfc»©Ytt®e&BflSE : & 

[0 0 6 1 ] 11:, ±IS Y Ift liltEM&IBMfi^E — ?YRM 

K«fcoTe*iRii:iHHEsn*Y(*0e#5 1 4nii, *u 

Kfflj$ft5 0 1 £LT<Dfej#7-AXf##5 0 
3t, 2 h*JEJtv'J>y5 0 4, 5 0 5 

StlTM, §A7Kfflj$->'J>^5 0 4, 5 0 5(1 

7-A 5 0 7. 5 0 8$, ±SEfeftffifS-& 3 0 6 (D&Wi 

^innr^UT»xf sYtt^ifi)(ci9oT, -en^nat 

5 0 3 KM;. Ffl5Jt7-A 5 0 7, 

5 0 8 IC#LTft#£3J:5(C, Ay 0 
- 6^HS$tlTV^. 

[0 0 6 2] ^n(rj;0, 0 5 0^X7^5 1 OtfMfi 

WfiE^e-^ZM^ONStlSt, ±BZtt»»#5 1 0 20 

*'±#$n*. fbx, '©ztt^i!)-&5 1 o©±#tc 

■t^T, ±fB"\y Kffl#fS5 0 10^7 Kffi#7- 
A506, 507, 508 Wffi1£<D'\y KiBSMWST 

-5. f LT, §A7KfCfif7-A5 0 6, 5 0 7, 5 0 

T, ±12^ Kffift&ItH B9R^B10 (a) lc 
^Ti^lC, ^7 h*ffl#7-A 5 0 6, 5 0 7. 5 0 30 

506a. 507a. 5 0 8 a*s, ±fBSB.SJt 
*c7&#U 0 OfDA^ KSiMBfl 1 5±lci*SnTH 

[0 0 6 3] #^\-y Kfflft7-A5 0 

6. 5 0 7. 5 0 8A^fOA7 Kffiit&StCSlJjiL 
T, ±fBZffl&»)&gsig^-?ZMri*OFF$:n-5 
t, Sf\ ±IBYftt^i!j&@|^B : &-^YM^ON$n 
-5 Ut77'S13) „ CtHCtO, 010 (a) fC^ 40 
-TckolC, Ay H«»7-A 5 0 6 *«. ±!BBG,?ni§«?& 

ju 0 ow^-y i«x*aMti 1 5±fcj*^nTt>5A 

y etc8fiai-5?Jfa(C&»;itl£„ fit. 0 

10 (b) IC^Tcfc^lC, A7K»7-A5 0 6fflA 
y h*ffi#tf>5 0 6 art*, f£Ay h'£ffi2 e©A 7 Kffl 
Jt7L2 f K«£Lfc#flll Uf7^S 1 4) T. ±32 Y 
iMMMMHSE^-^YMtfOFFSft* UxyXS 
15) . 0 5CD7.^yXS 1 6*5||fT$tlT, 

±!Btf>#Ay Hffl»y'J>y5 0 4, 5 0 5rt*ON$n 
-g>o :nCiD, 010 (b) tC^-TJ;^tr, #a 7 H so 



ffi^7-A 5 0 7, 5 0 8**. ±B2Ay KSSI5 2 e 

ifi-ts^fttc&i^n, 010 (c) ic^Tctotc. & 

A7Kfflfif7-A5 0 7, 5 0 8 ©A7 Kffijf t°>5 0 
7 a, 5 0 8 art*, SEa«; KSSB 2 e <Dm^<D&'\y H 

[0 0 6 4] ^(D±5ICbT, ±e2»#Ay FJC&T- 
A5 0 7, 5 0 8OA-yH«jttf>5 0 7 a, 5 0 8 a 
iCcfcO. ±82«fi««i&£l 0 0^7 1 
5±tX*StlTI/»4'Sy F2OA7 h*»S152 e rt*ffl& 
$n&£, ±fB0 5cox^yXS 1 7rt**fT£*lT, ± 

Zfft^RjIiSllSt— ^ Z MOONCi D. ±fBZWtf£ 
«j£5 1 0 tth\Z, ±gA7H«fiffg5 0 1©§A 
y h*ffi^7-A 506. 507. 508 «S©A7 K 
ft*#tttt«*"C±#Sn* (0 3#BS) . fix. 0 
50XT77S18T*, S'\7t-*fflNf7-A5 0 6, 5 
0 7,5 0 8rt*f5T5£«Ay Fffl^ttttftBKfiJiiLfci: 
W3£*n*i, ±fBZfft^»j&«iSS ; E-^ZMrt*OF 
Fsnx, ±IBZ 5 1 0 ©±#iSX h 77'$n 
£ Ut7 7*S 1 9) „ 

[0065] m6<Dx^-y-/s 2 otfmnzn 
t. mm j xjvmvmmmmk 6 o 2 *«o n $n^. r 

®/X;U?LfeBif-$J^I£6 0 2fi. ±i2Ay h*2CD^#> 

ttSsn&aMfco/x^?!. (j^t. ivx;u?u 

<h<^5) 2b<DX, Y, ZW^ftCDfiB^fHlLT, Ji 

effia&ttteiu 000A7 H^j$#««f«sjc«i#an 

TV»*Ay F3tKM*3K*tUT. ±fBAy Hffli?g5 
0 1 iCJ:D0r5£cDAy Hffi^#lt&BS-e±#$nfe-% 
y K2fflA>7 h'I2d*i, IE?£&&iEte«lCBSAyT"l^-5 

[0066] ::t. tj£#©/x;p?Lffi«»H)l#Rtt, 

^7 K2CA7 KB 2 d (C*fbTSa^(*]^e.. K 
^•y KH 2 d tC^/ttlTI^-S/XJHFL 2 b£. @&»{0t 

(ccd) §fiix.fcccD*^5TJi^u. :©y 

y K2<DXfftS^Yffl*t6]cD{4Bfhjaj^fT5i:i:fetC, 

z<Dzmj;fa(D7 : y*-t)7.mizm-r2>mjjy : -9i,zg: 

o'^t, «m • S»8I7 0 OtCfcDiSSLT. zMrtr 

[oo6 7] tz.*>&, z\<D'&M<DyX)W.itmmmm 

IS:T*«, ±fB-A-y K2OA7 h*ffi2 d±®l^ffl/X^ 
?L2 b twii^Sr^fc-B-T, ^7 H 2 <D{i8&<6£ff o 
fc*^. ±K©io©yx;u?L2b©x, Y, Ztfc^ft 

ocoyX;i/?L2 bfflfiI€Mit5. gA7 HI2d 

©ffi«n j ?»iBi<6Jc«fc«ffi«3!)/x;i'7L2 b©ffi«-fn*]E 
51 tc tf-w-r 5 d t Hfi-V * A: ^ o 
[0 0 6 8] ^cofc*, ±E«e*©yx;nLti:ii«-ai* 

STU ±KCDlt)®yX;i'7L2b©ffi«*ajStT 
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2 b©tt«rn*»iE-r*fc»©»fp3&«««)Tjib<«t 

X;U?L2 b R-^v K 2©ftg& 

felc, *<©PSW*, «Slft8dM!lJl«£&g£T*fc 

[0 0 6 9] f:T, *HK)tljil:ff«A*y Ka=y h 

R5 0 lX^y Hffi«W«E«MB5 0 21CJ:0, ±IB^ io 
•y K3E8&3 tc*f UT±Bas» K 2 $fililgftl;« 

'Sy K2«^&#^Ufc3^£CCD#^T-^tirr£ 
CttCjcD. K'Xy H*»#3fc«r*tt'sy K2©ffl 

*ttttffi«©te«w«*fT3. xmrnmrnizmz 

y\y Kaz-; KffljigBK&^Tte, ifB'Vy H2C3 
j££«ffiT*fc*©4>ft< tt)3ifflCCDA^5©t 

RavK2 0S*»TI (A 7 h*I2d) 
*#bT-tn-tn«Wr*J:5te. #CCD#*5A«E« 
StlTHS. 20 
[0 0 7 0] "TftfeS. MKKMtfcffS'sy 

hftftS«fflyx;P7L(flr«m-ai*S6 o 2 a. wah 

13M1 1 1 Iw^f ck'StC. "Vj; Rfflv KB 2 d 

1 c*3^t. ^mr#J©?iJ©£Sic{ie-r4yx;i/?L2 b 

601at, My X;l/?L 2 b - 1 ©&B£&Jil:#ftfr "=> 
MT5fc«»©CCD*/76 0 1bt, ME/X;U?L 

flBM3t»6 o 4**ta*"r*Aoy>3'e*SEyx;i/a2 b 

6 0 3 at, 011 tC^T, ^BlM<DP\<Dftffi\ZGLS 

?z> j x;u?l 2 b - 2 e>«m-r*fc 

ft©CCD*^76 0 1 ct, Wi;XMl2 b-2©& 
0 6 a*#LT»it#6ia»&lfttB-r*fc«> 
fflCCD*^76 0 1dt, «ADy>jtSr»yX;HFL 

2 b- 2&mW-?2>£olzm<rz®<D/\n?>7l hJJ 
-T K 6 0 3 b t. mil triSViT, HffliJ©^©**^ 
«TSyX;U?L2 b-3fflfiM55-6 0 6 bfrLT 
«»*^6>*tB-r*&«)©CCD*^7 6 Olei, 
$7-60 6 c*5>LTRADy>^S:R/X;i/7L2 b io 

6 0 3 btT?t«sftw*. ^©ctoic^^nfcy. 

X^ftfiBttH^ft 6 0 211 0 3 fC*T<fc 5 H, «ft 
#©£t±3 3 0£5>LT. WIESPiaifflitXT— 3 0 1 
fc-*fc3ftfc35«3 3 ll:MLT. s£3£1£3 3 1 ©B& 
**SB©B§P3 3 1 a&abTfiTr*«fc5tIRD#tt 
6nfcSJ#S6 1 0K&44tl?5nTlr>&. 
[0 0 7 1 ] ±»©«t^(C. &»7tMl£«?4S*ft#C 
CDA/760 1 a, 601b, 60 1 c^ffl^T, ^ 
y K20A7 KB2 d±©^ 6»tl/fc3jSltl/TO# so 



22 

/X;U?L2b-l, 2 b- 2. 2 b - 3 d i: 
«fc D, RyX;i/?L2 b- 1 , 2b-2, 2b-3©-?-n 

■fn©x, y, z#as«±©ffi«**3t-r«it*«T* 
s^sicfc*. fct, c©yx;WL&SH-iPJJ^S6 o 

2l:*HTIt fiKy K2(DZ*fl:&|B]©teBffl95££fT-5 
BC. ±M©=fc?ft:*-Ky*-#7.gfi£ffl^3'.&g 
tfft<&&. 

[0 0 7 2] i©yX;i/7L4fc«ftSI¥a6 0 2 C 

iS^Tte, _h$©J;5{;:. §CCD*/ 7<D%Lfe%l$>t 

ut. ±k^5/ K20A7 FB2 duarfcnx^syx 

;WL2 bSfiJfflLTI/i*. L^bft***., Cl©J:5ftC 
CD*/7 ©S^&SG 1 LTf ijffl T€r£> «fc -5 ftgE# ©« 

#*^©s^B©{4S^. c©yx;nLfi«w-ss^a6 
o 2TWwr*«£ft£fc«, »ccd*^5o«*» 

[0 0 7 3] *&, ±j£©<fc?K, <i>ft< th3m<DC 
CD*^7^ffl^T. ±EA7H2®'\7H®2d±© 
^J&W^SnfcS^Sttffi-r-SIRC, iA 7 KI2dl: 
*t LT§ C C D # * 7 1D&toytM ! £ J ttl j etlMVLtZ.tBM 

mtfi* *CCD*^7®nt6^-ttlCJ:-3Ta»«K** 
$ns. z\<Dtztb. ZOk^tz-^y K 2 ©&S&lii;£i£ 

KB 2 d © 3 £©ffl5©g*8tR5JigR|j5«, iCCD*^ 
5©#«»3fc*©ffl5©«/h«raeiB<fcb <ft* 

<k5&«6ictt. sccDA^7©Ma»*. ia 

y KB 2 d©3j£©fl.flJK{£BLTLS'37t«>, iCC 
7C«toT«A7 KH2 d0 3jS**Hit* Silt 
Ji*T#ft<fc*. CWCttU 

iL7jfttC*D^T«, ±12^ KB 2 d©3,&£&mT5 
tz#>(D'J>ti.< t%3I®CCD*/ 76 0 1 a. 60 1 
b, 6 0 1 c ©&»]?£«**, i'\ 7 F2fflA7KI2d 

tt. #CCD*^7H«toT^J±JnI^fi*©3^©« 
/MtMEBtf. #CCD*/7®^ffiCJ;oTll 
6«J tc $ tit b S p J; 5 C t < , f © «fc 5 ft* 
t$OA7t ? 2T*oTfe. iA 7 H2 0fif©3,S^ 
tttt LT]E5itC{iBft*5-l±?) C <h^T#S A 5 (Cft 
4. 

[0 0 7 4] —73, ±fB©S-CCD^l/7 6 Ola, 6 
0 1b, 601c, 601d, 6 0 1 e (CJ; 0**3*1 
fcS/XM 2 b - 1 . 2b-2, 2b-3 ©S^x- 
37 fj. HfIfB©OT • m&mW7 0 OtrcfcO. tJ-X3>K 

n - y t ut©/n°— y ^ > tr ^ - ^ © c r t bb± 
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£^T. iK'N-y H 2 <D*\y KB 2 d ©ffi«#IE«Sfc|& 

y K(fc«ME«*l5 0 2*tONt5 Utji^S 2 
2) . ^ttK^D. R^y Kffi«WSlItt5 0 2<DfrE 
-^**«KiSn. mf&LfcX, y, Z. a, r. £©6 
(toSfflllC, ±C\y H2«<MlEfMbdtl«. -tLT, d 
OA»; K2©6*M£Sjili!I©*g£, 0 6©X7^;/:/S 2 
1 tC^l^T, ±B^v F 2 ©^y KB 2 d ©&B^IEfi£ 

aa* # («i c n A/T ^ * t n Wf s ntz m& x- . ±is 
oyXMtttwafae o 21^7 HttMStff 

5 0 2**OFF$n* Uf'>yS2 3) . 
[0 0 7 5] d©<fc 5 IC IT, ±E8Att4tfeA 100 

■y H2*«mSOffl*f*»tffi«Kffi«*«)Sn«t, 02 

#&»P£*HS4 0 2*«ON U^y7S 2 4) LT. 

4 o i*»i»sns. c©*ra« 

#3B*f«#«« 40 111 H 3 0 1 2 tc^-T J; 5 
tC, ±13^ Hi»*3C»lT10fflA7 F2£»* 

a;rr*fc*K&5fc 4 4 *, -?-tve 

nwi*fcfiM»"r* n tfflttl.2irox7-ft y £ 4 

0 5, 40 6i&tlTW. 

[0 0 7 6] ^n5O#l7-ftyi'4 0 5, 4 0 6 
te, f©$-A#y->3 Mc&^T. 0 3tc^-TJ:5 
tc, MettASttftJIl 0 0«D«fH«»IW3E*««l 

©2 #©«£•« 1 1 6 a (0 4 #5*0 (CttLT. -€"©B§ 
*±©{4aiC|g^ct^fc, ffyf7-A4 0 7©5fcSS 

405, 4 0 6H 012 ir^TJ: K 2 #©«£• 

Si 1 6 aftlCffitS£nT^-5&{i«&*6t?>l 16b 

s ftfc# 2 eaxpffltt&gtt* 4 5, 

-So Sfc, §l7-ft '>i7 4 0 5, 4 0 6©{£J#gB© 
TBRtfMffl'JBtcte. x7~©*3iatP**«W-*ff5 
7c#>©X7-?L4 0 5 a, 4 0 6 

[0 0 7 7] ±iE^*y?7-A4 0 7©SgBtCte, ffi 
ffiYiWl^r|^tC»ofclHlfe«l4 0 7 a«$nt*t5, 
C©leltett4 0 7 ate. gE^*y£7-A4 0 7©ggB 
KCHSnfcfirs'^^ys' H4 0 8fCckoT. IS 

1 8 0aEgKET**«k-5KttXSnT^*. 

+ 75^7^7 F4 0 8te. 17— >U>^6ft:4f 
*y*JM*-> l J >**4 0 9(CJ;0, flMEZtt#|Rlcrao 

^#^v'J>^4 0 9te, 03tc^T=t?(r. flMBffiffi 

o i±©jMHiciij£snfcH£«4 1 o 
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\zW.Qtftft>tlX^ZUj$y h4 1 1 KJ;oT, fufBY 

«. £>t, ±IH5 1 1'-y^7-A4 0 7©agE©|Hteffi4 
0 7 ate, ±|E^-V".y*^5$rvF4 0 8fcB£$ft& 
HIfel©X7— >U >yj&»S£<&^+ 7^0K->'J >^ 
4 1 2K<koT@teB»Sna«fc3C»5RSnT^*. 
[0 0 7 8] JintiO, ±IB7,x-7 7 P S 2 4*^ff $ 
nr. *Mftftp*#ffillimMff4 0 2*<ONf*t, 
SI*. ±Efty9#B>' l J>y4 0 9AMftbLT. ± 

Sns. iOf t!'i'^5iry M 0 80TBfc«kt). 
0 1 2 tC^EP a T^Ti 5 tC. ±sB€-x7-3 1 -r y ? 4 

0 5. 4 0 6Offii»i« 1 ±E>f'mfiM*tt#$*8#i 

1 6±fc-fcy FSftT^*#2ffi©'£|HJ£#aM*4£« 
»T*5fiKTTRT4. :0#I7-?t7^4O 
5. 4 0 6©TP$feBte, ±fB^-v-y^#^-> I J>^*4 
0 9©TgB(C@5£$nTI^£TSGX h-y/14 0 9 a K*f 
LT, J:Bff;?77{ry F4 0 8 ©&«&&)*- 4 0 

20 [0 0 7 9] ^©J;^tCUT. ±fB ; &X7-^+ 4 

0 5. 4 0 6 ©£#3$**. ±C*M«#«#4£#«n? 
t^feiJTW^i:. K»#SB©X7-?L4 0 5 
a, 4 0 6 a£iIbT. X7— rt*©3l$n£. ^ntC«t 
oT, ^X7-^-y£4 0 5, 4 0 6 ©#&#g|5©|s] 
Dtftffi^i;. *XT-^Y-yi7 4 0 5. 4 0 6©-?- 

n^*n©ffi&gEtc. §2® (tM<B) o«piffl««fas«4 

[0 0 8 0] *<^T\ ±l25 L ^y^#f^v'J>y4 0 9 
©jS5*lp]^©f^i&Jr<J:0, ±BE^* y i?7777 F 4 0 
30 8^. Bf«*/£tt±#Sn&«, ±82^* CHUBS' 'J 
>^4 1 2A?^1LT, 0 1 2 (C^EPbT^T<tf>tC, 
±iE®CW4 0 7 ajWtel 8 ^©^, 

L, ±BB5=-fry^^7ary h4 0 8©ffi«*»fr4 0 8 
a^. ±gB^^-yi'#l^v l J>^*4 0 9©±S15(C@^$ 
nTtiS±gP7. hy/14 0 9 bC^Lta^tliJT. 

01 2tC^fPcT"^-r ( fc'5IC. ±fB^^-y^^7y-y h 
4 0 8*«±#Sn*. ^niCcfcO. ±IB©#X7-?^ 
•7i7 4 0 5. 4 0 6©^n^Yl©ffif#gB!c®3l&J#£n 

40 Tt»*#*W«J*a5«4©^**«KesnT, #17- 

ft7?4 0 5, 406 <D&m&<D±ftMikzfmMmw 

(r. Wi!Ebfc«>fm«»aW4o#»»^iB4 a. 4 b 

[o o 8 1 3 -75. ±8Bfnft^ffi^{a[S»efli«i4 o 

2©±Gl7-ft77 4 0 5©±77fcte. iffi©^^ 
M«#aMJ4©&»*5MB4a. 4bl;Mlt, MfB© 
UVSf#/f!l*!fe*"r5fc»<0|(H5»#3W^^a4 0 3 
£LT©£— »OMyX;i'4 3 0&tt5 2O©->U 
>-/4 3 1 3j«iBKSnTt>*. S7c, £©2 :?©->■; > 

so v4 3 1 ©j^Hicte, m$zmmmmif)mM^&4: o 4 
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(14) 

25 

iz LTCO k — ^ 4 3 2 tfi J Etl J lrtlSiWLi& ftT4o 0 , Mb 

[0 0 8 2] ft->U >y4 3 1 «, 0 3 C*TJ: 

5t, y'J>y«y4 3 5l;J;D, y'J>^7ir»; 

7F4 3 6I1 tflE3S«3 3 lOTffifcBJtJttttSftT 

otfiiaacffififsntt^. ^niccto, ±Evu 

>VZf^try b4 0 6 IC%Dtttf&nTl>-&3l£ttLl' 
A'- 4 3 8^oT, _hE©ft->U >v4 3 1S, El 3 
(C^lTgB#ft ©£E*SiffliJ(C 51 * Uif - £ **"5IiB fcfc D . 

*->y >/4 3 1 ^©±Euvs»ffli©ine»ff^a 

tttt L T*«T S * t> < !ft -5 . 
[0 0 8 3] £ ©«kp fcflljSfc: ±0. ±j$©J;?f;:, ft 
-y i7 4 0 5 , 406 ©-ttl-f 

?i«^^nTi,^ft4 j r B ^^«4 0^^ste$ti 

T. &I7-ft7^4 0 5, 4 0 6 ©fltff gR©±ffi{SJ 20 

Rztmmmiz. mmvtz&*m®mm$i4<D&mmR 

I4a, 4b*5S&tr<h, 0 1 2 ±E©ft 
•>U>y4 3 \<D&—ft<D9t*5JX)V4 3 0*5, Kl7 

-7^4 0 5 nfc 2 «<o*iw«# 

mi 4 ©ft«##ffi 4a, 4 b (CM LT-Ztl^t&ifo-t 

[0 0 8 4] @6©7x77'S 2 5^Hff$tl 

T. ltGOS«Aitt^S4 0 3*50N£*l, JLE2t3 
<Oy'J>y4 3 10§-*tfflS*yX*4 3O*^, ± 

y# 4 0 5CD^gPlcm#$nfc2flcD4 1 30 
W«J$8Mf4©ftJ*»JHB4 a, 4b(C*fLT, UVg 
tSI*«a*3n5. f LT, ;©l7-ft7i'4 0 5 

©##«K«#anfc2«^*ra«#***4©fti*** 

I4a, 4 b^0UVjSf^J©i$i^7t§i. ±12 
□ #7h4 1 lfcit), H3K*HTfe*«lce«-r* 
I7-ft 7^4 0 6 *5, ±J*©**«fC(iB-r*X7 
-yfti'4 0 5Oj8!il:»iSn5. Z\tUz£K). Z. 
©17-ft -7 i7 4 0 6 ©«Jta5©±ffi#JS^MffliJffiffliJ 

k s nx ^ * ft * 4 © ft«*#® 4 

a, 4b**, ±IE©ft->'J >vM 3 1 ©ft— *t©^NV 40 
X)V4 3 0 £©ttffiT, KHB©» 

f»7S¥g4 0 3*J»tfONSn. ±g2 0©y'J> 

y4 3 l©ft— ft<nmfi;X)i4 3 o*>£, ±iEXT- 

*>ry>j4 0 6©««f«|St:«»Snfc2fl©i1>W«»ai5 

«4©§stfB4a, 4btc*fbT. uv®mm*m 

[0 0 8 5] ±i?E©J:5(CLT, ±E©ftfw«#eM* 
4^OUVgfSl|0ifAS^7t5i, ±E©ftx7- 
ft-^4 0 5, 4 0 6*5, i»E©*-A#v->3 XC 
ttW^nSttfcfC, ±ffiD7t?y h4 1 1 (CcfcO. MSB 50 



ffiaftttfeiu 0 o©ms©ia^#w4gtc&B^$ 
nfc±B'\y k 2 t's-y hxj*#3 t©no. ms©a 

±E©ftX7-?^y^4 0 5. 4 0 6*5, ^©i&SE 
a5ft©±*iciUjg-rsi: > ±K3 1 *3/d7#*>' , J >^*4 
0 9©f^»(C«tO, Sl7-ft7^4 0 5, 4 0 6# 

^-ti-enrurr*. cntcto. m^©i7-ft7 

i74 0 5, 4 0 6©{SJt^tC©*{Sjf $nx^-54ffl© 
<Pffl«#ffl5#4a*. 013 (a) (C^Tck^K, ±E^ 
y K 2 f\y K£«M* 3 <t©W©f9f^©ffl^#miatC 
KgtT. fLT. C©^®T. iI7-fY7^4 0 5, 

4 0 6©«jfg|5©XT-?L4 0 5 a, 4 0 6 a*6l7 

— a«*wsn*. :ntj:oT, 013 (b) tc^fj; 

5 (3, &l7-ft7^4 0 5, 4 0 6 ©ffiJfgBiC&Jt 
$ntUfe#4'Bg§M«4©#«i|#l4 a, 4 b 
**, ±IB^y K2tA 7 K3S«P#3 Oft«*aMfcK. -t 

n4en*#sn*. ±E©ftx7-^-^4 

0 5, 4 0 6(1, hAE©*— A^v->3 XCffiDfStt, 
±E«f W««f«ttffi«WfiE«*4 0 2 0tWffjtSn 
* UfyT'S 2 6) „ 

[0 0 8 6] C©<t5(CLT, ft*WflM*t»«4#i3f5t 
©ifia-ttttftSlc&msnT. tffl§8f#B4a, 4 
b *5, ±E^ «y H 2 t 'N «y K £ 3 © ft (C « 

KB3feax>y h*50Nf -5. C©^\-y h'lSaz^ h© 
ONtCiD, _hEftX7-^ 4 0 5, 4 0 6©Y 

014(I^tJ:5l;, 17-y'J >#frt>ts.%\JV%.13 
■i H->U>^*6 2 OW^WjdckoT. 'Sy K 2 ©±*gP 

[0 0 8 7] fLT, ±i£©J;?iC, &UV^< K6 
0 5*5, ^ l< 2©±*SMt»rifl0tUfcttSBir. JfiEU 
V3tI6 0 6*5ONSn, ±IS©ftU Vt^^ - F 6 0 5 
IC=t0, ft«fW«J#»«4S:ajSUT. ±IB^->h*2t 
K$***3 0ft»»«fl[taS3iUfcft^lB««f«# 
4©gfM4a, 4b©UV»#^JiC, KUV^iH6 
0 6©UV7 l £:*5BlM$n?)„ i©UV3t©j^W(Cj;D, 
»UV«*JB*«Bfl:*n, ±13^ y H 2 t^-y HX«M* 
3t*5, ft^ffimB^^LT, SIWC»#H«S 
n-6. ^fc, IIEOSUVW H6 0 5©±Sr(C«, 

±ibu vjt© mmm \z ft «t» n« mm* 4 \z rsj it n 7 - 

«e 2 2i:± o-tn-en— *W(c^o#tt?»tiTi^o 
^©aia*6 2 l^sttm-rsxT-icto, ±ibuv 

^©RiWtC «t * ft * Pfl«& «*r 4 © aj»XJB*«|»iJ:2 
n, ±53^ yK2tvy K 3t^fr 3 <»: C J; -5 {4 

[0 0 8 8] COi^ClT, 10fflA7F2®A7H 
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fT5ft>9#>#**l*r3tt« (Xxy^s 2 8) . ::t, 

i^fix-^ 7 ^, &J£ffl*tttte>n-2>'\>.y H 2 
HtfcfcttS&ltHSx-* £ UT#flHT * <fc -5 Ci8:5£<* 
ntlr^. fit, iBH^-y Hlift;i'— 5 l >36*Bf^iaH 
fTSnT. fiStfflSCA-v F20A7 HJ^ftS'vCffl 
iL&TZT-tZt. 0 6O7f7^S28T. frV^y h* 

[oo8 9] z-nmBmz&zssy Ka- 7 

tC, ±BByX;UJLffi«W-S!^a6 0 2**S£ON Uf 

fb 2 d (omm 3 mas x;i/?L«ffie^B^ste$n 
*. cititck d . »y x;u?Lfi[«w-a#a 6 o 2 ©t^m 

ttft^y F2©ftA:l(li»i££7«i:T?. K 

f 2 t<t«rn**^i;fc*»s*»s»*i 

F 2 ©&Sr(KI«©tttiJte*&, StiffiSffll • 
«700K«fcDJt<8LT, Z. © J X)W&mmm^WL 6 

0 2t«t*ss-siJM3tis*. -f&t>^. »*in:sn& 
^y h* 2 oa5<ojpj«ts*s, aifECRTtcaj^-rs 

^->3>ca»Lfcit*«*8g (Xf7^S3 3) $n 
at, ±aa©Xn^7AA«XhyXSn*. 
[0 0 9 0] 

»fl:fi[« ten** s nr«# a nfc«a l 

OT. l£^p D p©£ffl±K:fctt3&B£IE«f:&ffi LTI 

[0091] mz. m#m2<Dmw\z£n\i. ±.mmsh 
^mmzttLT^nznmL^mfrtttt&mzjzvmtk 

ftWHSx - * a«, * <- w- e n a © »*# 1 1 

[0 0 9 2] W3jiJR3 058ijlifcJ:n«. ±e«fi 



(15) 

ffi#4£ttTt,>3©T\ K3,&©X, Y. Z#ffifil±<D& 

«?rr a. cntc^o, ±ffi#^a 

#t&tti^a©?i-&^&fc =t o t s $ nt t i 

[0093] »jjiE4©3S9Jfc«kntf, ±e$a 

* bfc±BB*IW«#«M*a*, Kg|5p a p&^ n a p3fc}##:{C*f 

ffifitssst t *3 tt * gasa i * Mfiimi « t 

#J©Bff Sr^^bT # * t lr» 3 ffinfc^I*?a6 a . 
[0 0 9 4] W*5-5©*MJrJ:ntf, ±l3*ra«#« 

< . ffi*-#tt{4BPfiW^±^tt^©^^MgBp D p^H 
[0 0 9 5] W*9l6 05fiMlC«tntf, ±IB4 ] ^ffi^gB 

30 ©T\ M»##Jtc2rf3ft©{£WtBH£fc*T#, tt£ 
[0 0 9 6] B*«7©»Wt«tntf. Kg|5p D p©^J6# 

OBj^^^a^-ttCcfcoT, KSI5p a B$}t^('»raRg|5 
p D p©I*ltltfii * . ««>T jE« fcHftHWSTS * SB A 

[0097] m*mz<D%w\z&n\z. ±e-r >^vx 

[0 0 9 8] W*3B9©*Wt«fcn«. g|5p a BC7)ffi5ip#© 

ttaff assail tfcfrfcft«aEiat»it* ^ ttt 
<, MSi5pp(c*fra-ii(7)ffi5iiaii#tcM^p D p©^s^ 
so s«>Teas.t3iE*c ! PJ3£-c**i:^'5«nfcsa***» 
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3. 

[02] ±g2'Ny h*a--y b®.±L£m<D±&Wteirm$: 

[H3] ±m^y v=L-y hmzmw<D±fcmtzffii&z 

[04] ±12^-7 h<D«/&f$p°p£I£«fi!cgB I §p£ 

[05] ±12^-7 hUiLgtWomft-JntfyA 
[06] ±13^ y H^-y Migtffl»^Dy5A 
[0 7] ±12^ y h'a- 7 hm3xg«co^p a p-tr-> hT,^ 

[08] ±IB^y b'^.y bm:igg©^^ 0 Bffi:^7.^- 
v<D^${io 3 p^g*telI:teB&i6:3.^y h©SW&flto£**-r 20 
««B0. 

[09] ±SB^y h©«i**ffl,-C**-f 
xy H'sy KSrjegfLTllM' >£vxy F0A^ h*tS(D 

[010] (a), (b) , (c) tt, ±BB^y Hffi« 

[011] ±BB-Y >9i?x.y b^\y KOD^&iftJtUfc 3 

[012] ±B«fl«*il&ftl;:-fe-.y hSnT^5±Ei 



[013] (a), (b) tt, ±C(f|BJ«J#BMfIR(*a. 
ziy Mc«kD, ±i5^-y H$Mt-f>^yiy h^y 

[014] ±.tfc<\y «tt#M>?^i'J h'Ny Kt 

[f3Ht©t»9§] 

1 /\y Hazy h 

2 -f y I-A7H 

2 b y x;u?l 

2d A7HB 

3 ^y H3Bci^f4= 

4 +p.u«mBtt 

400 *m&&mmtt3.-y h 

4 0 3 «**!l&*i¥gt 

5 0 0 v;HftMSaz7h 

6 0 0 / X;U?Lfi BW-W • 's y H H3£3.= y h 
6 0 1 CCD*/7 

602 /x;i/?UiBMJ^S 

6 0 3 Any>7-f htf-f H 

6 0 4 /XJP7Lfl8W3tai 

6 0 5 UVTt^f-fh* 

6 0 6 UV)tl 

700 mm- mw-mm 



[01] 



[010] 




(A) 



{50$ 



^¥1 1-207533 




(20) 



[B5] 



GEE) 






Y 




v 




sewfrtsru^- ON 









S5 




Ziffe^fWiSSS©*-? ON 
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[06] 



CD 



z^^iKMsS-sa^-f off ^ 
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